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1922-23 


Registration of graduate students 

Physical examinations for all students 

Fall quarter begins, 8:30* a.m. 

Examinations in German and French’ 
for candidates for all advanced degrees 

Election Day; a holiday 

Armistice Day; a holiday 

Last day for filing subject-matter of 
Master’s thesis 

Thanksgiving Day; a holiday 

Fall quarter ends, Christmas vacation 
begins 5:20 p.m. 


Christmas vacation ends, winter quarter 
begins, 8:30* a.m. 

Examinations in French and German for 
candidates for all advanced degrees 

Lincoln’s birthday; a holiday 

Washington’s birthday; a holiday 

Winter quarter ends, spring vacetion 
begins, 5:20 p.m. 

Good Friday; a holiday 

Spring vacation ends, spring quarter be- 
gins, 8:30* a.m. 

Examinations in French and German 
for candidates for all advanced degrees 

Last day for filing theses of candidates 
for all advanced degrees 

Last day for filing written examinations 
for candidates for all advanced degrees 

Memorial Day; a holiday 

Last day for oral examinations for can- 
didates for all advanced degrees 

Last day for filing bond for publication 
of Doctor’s thesis; last day for depos- 
iting binding fee for Master’s thesis 

Baccalaureate service 

Spring quarter closes, 5:20 p.m. 

Fifty-first annual commencement 

Summer Session and summer quarter 
begin 


* First hour classes begin at 8:15 at University Farm. 


THE GRADUATE SCHOOL 
ORGANIZATION 


The Graduate School has exclusive control of all graduate work 
carried on in the University. The graduate faculty is composed of those 
properly approved and qualified to offer courses carrying graduate 
credit. It determines the general educational policy of the Graduate 
School, and recommends candidates for degrees. The administration of 
the Graduate School is committed to the dean and an Executive Com- 
mittee of seven members. They are assisted by group committees rep- 
resenting allied lines of work grouped together for administrative pur- 
poses. The groups are as follows: 

. Social Sciences and Law 
. Physical Sciences, Mathematics, and Engineering 
. Biological Sciences 
. Philosophy and Education 
. Language and Literature 
Medicine 
. Agriculture 


MmMronaw#w» 


ADMISSION 


Any graduate holding a Bachelor’s degree or its equivalent from a 
reputable college or university will be admitted to the Graduate School 
without examination, and may register for such graduate work as he 
may be found prepared to enter upon, but he will not thereby be ad- 
mitted to candidacy for either of the higher degrees until his case has 
been duly considered and approved. 

All inquiries concerning admission to the Graduate School should 
be addressed to the dean. The student is advised to obtain and fll out 
an application for admission before presenting himself for registration. 

If the rating of the institution from which he received his first de- 
gree is such that he will need a year or more of additional work before 
beginning graduate work at the University of Minnesota, he is advised 
to enter one of the undergraduate colleges of the University and obtain 
the preliminary training and an-acceptable Bachelor’s degree. 

College graduates who simply desire to take additional work of under- 
graduate grade without a view to preparation for an advanced degree 
should register as unclassed students in the college giving the work. 


REGISTRATION 


Full directions concerning registration will be found in a booklet 
issued by the registrar’s office for the information of new students. The 
essential document is an official transcript of the student’s college record. 
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FEES 
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FELLOWSHIPS AND SCHOLARSHIPS 


Four graduate fellowships have been established by the late 
Thomas H. Shevlin, of Minneapolis. These are awarded one each in 
the College of Agriculture, Forestry, and Home Economics, the School 
of Chemistry, the Medical School, and the College of Science, Litera- 
ture, and the Arts. Each fellowship yields $500 per annum. They are 
awarded annually. Candidates for these fellowships should file their 
applications before March 1 with the dean of the Graduate School. 

Shevlin fellows will devote their entire time to the graduate work 
for which they are registered, and may not engage in private tutoring or 
be required to render any service to the University. 


THE ALBERT’ HOWARD SCHOLARSHIP . 


This scholarship, founded by Mr. James T. Howard, yields $240 an- 
nually. The holder is expected to do graduate work in Liberal Arts. 


THE CLASS OF 1890 FELLOWSHIP 


On the twenty-fifth anniversary of its graduation the class of 1890 
‘founded a fellowship yielding $150 and exemption from tuition. This 
fellowship is open to graduates of the colleges of Science, Literature, 
and the Arts, and Engineering and Architecture desiring to pursue ad- 
vanced work. Applications should be filed with the dean of the Gradu- 
ate School before March 1. 


DEPARTMENTAL SCHOLARSHIPS 


Besides the above stipends there are about seventy scholarships 
assigned to various departments, yielding $225 and exemption from tui- 
tion and fees. The holders may be required to render service not to 
exceed ten hotirs a week in laboratory or office work, or not more than 
three hours in classroom assistance. Where these regulations are ob- 
served, a qualified holder of one of these scholarships may become a 
candidate for the Master’s degree on the basis of one year’s work in 
’ residence. 

Other assistantships and teaching fellowships, some yielding as high 
as $1,000 are available, but the amount of work required is greater and 
the length of residence of the holder of one of these appointments would 
be increased proportionately. 

Inquiries and requests for application blanks may be addressed to the 
dean of the Graduate School, or to the head of the department in question. 
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GRADUATE WORK IN THE SUMMER 


Work of graduate character done in the Summer Session of the Uni- 
versity of Minnesota under a member of the graduate faculty may be 
counted for residence credit for advanced degrees. The course work for 
the Master’s degree may be completed in four summer sessions. Stu- 
dents working for the Master’s degree in summer sessions must file the 
subjects of their theses before the completion of the first half of the 
required work. 

An increasing amount of graduate work in fields of interest to 
high school teachers is being offered in the Summer Session. The 
courses for any session may be found in the bulletin of the Summer 
Session. 

Students who desire graduate credit for work in the summer must 
register with the dean of the Graduate School. | 


GRADUATE WORK IN MEDICINE 


Graduate work in the laboratory departments and in the clinical 
branches leading to advanced degrees is offered by the University of 
Minnesota. This work is under the direction of the Graduate School, 
and candidates for admission and degrees must meet the requirements 
of the Graduate School as outlined in the preceding pages. The work 
is offered by members of the medical faculty in Minneapolis and by 
members of the graduate faculty on the Mayo Foundation at Roches- 
ter, Minnesota, where part or all of the residence work may be done. 
Several teaching fellowships supported by the University and others on 
the Mayo Foundation are open to qualified students pursuing graduate 
work in clinical medicine or in the laboratory branches. A special bulle- 
tin on graduate work in medicine is published and may be obtained 
from the registrar. 


WORK IN THE LAW SCHOOL 


Under certain properly approved conditions graduate students may 
offer courses in law as a minor for an advanced degree when their major 
work is in the Department of Political Science or Economics. 


REQUIREMENTS FOR THE MASTER’S (DEGREE 


The degree of master of arts is, in -general, conferred for advanced 
non-technical study; the degree of master of science for advanced tech- 
nical study, such as agriculture, industrial chemistry, engineering, etc. 

The requirements for the degree of master of arts or master of 
science are covered in general by the statement that these degrees may 
be earned by properly qualified students only by at least one full aca- 
demic year’s, work in residence at this University (three quarters). Stu- 
dents who have not had adequate preparation in the specific chosen field of 
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work, or who are doing outside work in excess of ten hours a week, will 
require more than one year to attain the Master’s degree. 

Upon entrance to the Graduate School, the candidate, with the ap- 
proval of the dean, will select his adviser in the field of his major work. 
With the approval of his adviser and the dean, he will also select a minor, 
and will outline a study program for the year. 

Program of study—A full program for a student who expects to 
meet the requirements in one academic year must cover the necessary 
courses in the flelds of the major and minor and the preparation of a 
satisfactory thesis. The work must be selected from graduate courses 
offered in this bulletin-and must amount to not less than 6 or more than 9 
credit hours each quarter. In addition, thesis work (or courses upon 
which the thesis is based) should be carried to make a total of not less than 
15 hours per week for three quarters. 

The major—The major work must be in a department in which the 
candidate has had at least three years of work (18 semester or 27 quarter 
credits) if it be a department open to freshmen, or two years of work (12 
semester or 18 quarter credits) if it be a department not open to freshmen. 
Part or all of this preliminary work may consist of designated prerequisite 
courses in the same or allied departments. Any special requirements will 
be noted in the corresponding departmental statement. At the end of the 
yeer, a final written examination (in addition to the usual course exami- 
nations) will be given in the major as noted below. 

The minor.—The minor subject must be selected in a department in 
which the candidate has had at least one year’s work (6 semester or 9 
quarter credits), or he must have’ had in a closely allied department a 
vear’s work (6 semester or 9 quarter credits), which is actually designated 
as a prerequisite to the minor subject. Any special requirements will be 
noted in the corresponding departmental statements. 

The choice of the minor must be in a department whose work can 
be logically related to that of the department in which the student is 
doing his major work. 

The group committee may in exceptional cases allow the minor sub- 
ject to be taken in the same department as that of the major. 

The language requirement.—A reading knowledge of a foreign lan- 
guage, modern or ancient, the language to be determined by the major 
department, is required of candidates for the Master’s degree, unless ex- 
emption is made in individual cases with the epproval of the Executive 
Committee of the Graduate School. When no other statement is made 
in the departmental announcement in this bulletin, a knowledge of either 
French or German is expected. The candidate shall present to the dean 
of the Greduate School, not later than the close of the second quarter 
of residence, a certificate of proficiency in the designated language, signed 
by the professor in charge of the corresponding language department or 
his representative. 

Candidates for the Master’s degree in any department in the language 
and literature group who register after September 1, 1922, will be required 
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to heve a reading knowledge of two foreign languages before they are 
recommended -for the degree. 

All examinations to meet the language requirement of the Graduate 
School, unless otherwise arranged with the language departments, shall be 
held on the days specified in the calendar at the beginning of this bulletin. 

A candidate who fails in a language examination for an advanced 
degree shall not be given a second examination until the following quarter. 

The Master’s thesis—Before the middle of the first quarter in reS?- 
dence the candidate should file at the office of the Graduate School the 
subject of his thesis. This subject must be approved by his adviser and by 
the corresponding group committee. It should be on a topic falling within 
the field of the major. It is expected that the candidate will devote ap- 
proximately one half his time to the preparation of the thesis, including 
courses on which the thesis is based. The thesis must be written in ac- 
ceptable English and show ability to work independently, and. give evidence 
of power of independent thought both in perceiving problems and making 
satisfactory progress toward their solution. Familiarity with the bibli- 
ography of the special field and correct citation of authorities are expected. 

The thesis is required to be in triplicate in order to facilitate its con- 
sideration. One copy must be upon the specially required linen stock 
and the other two may be carbon copies on cheap paper. Samples in 
the dean’s office of both the linen stock and carbon pzper should be exam- 
ined before the thesis is typewritten. The body of the thesis should be 
double spaced, but footnotes may be single spaced. 

The thesis must be finished and-three copies deposited in the office 
of the dean of the Graduate School at least six weeks before the candidate 
presents himself for his degree. 

The thesis will be examined by a committee oy, rhea appointed by 
the dean on the recommendation of the group committee. The student’s 
adviser will, as a rule, be the chairman of this committee. Unanimous 
approval by this committee will be necessary for the acceptance of the 
thesis. 

If the thesis is accepted, the candidate must deposit with the registrar, 
at least one week before commencement the sum of one dollar for bind- 
ing one copy of this thesis, which will be cataloged and deposited in the 
University Library. 

Examinations ——All candidates for this degree will meet the regular 
requirements as to examinations, topics, reports, etc., of the classes in 
which they are registered. A special examination in the field of the 
minor is not required, but this does not excuse the candidate from the 
regular course exeminations. Besides the usual course examinations, 
where such are given, the candidate for the Master’s degree must pass a 
final written examination in the major and after the acceptance of the 
thesis, a final oral examination. 

The final written examination will be held not later than four weeks 
before the end of the quarter in which he takes his degree. It will cover 
the work of the candidate in the field of the major, and may include any 
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work fundamental thereto. This examination will be held by his instructors 
in the major department; the adviser acting as chairman. 

If the final written examination is satisfactory, and the thesis ac- 
cepted, the final oral examination of the candidate will be held, not later 
than two weeks before the end of the quarter in which he takes his degree. 
The adviser will act as chairman of the examining committee, which will 
include all the instructors with whom the candidate has taken work, the 
thesis committee, and, ex-officio, the head or chairman of the department 
in which the major work is done. Any member of the graduate faculty 
may attend as a visitor, and due notice shall be sent by the chairman of 
the committee to all members of the graduate faculty in the major and 
minor departments. The final oral examination will cover all the work 
offered for the degree, and may include other work fundamental thereto. 
At the close of the examination, the committee will vote upon the candi- 
date, taking into account all of his work. A majority vote is required 
for approval. 

Candidates who are eligible for the “preliminary examination” for 
the Doctor’s degree may substitute this examination for the final oral 
examination for the Master’s degree, provided that all other requirements 
_ for the Master’s degree have been met. 

Reports—Special blanks are provided for signed reports concerning 
the thesis and the final oral examinations. All reports must be filed in 
the office of the dean of the Graduate School at least one week before 
the end of the last quarter. 

Candidates meeting the requirements as above outlined will be re- 
ported by the dean to the graduate faculty, who will by vote recommend 
to the Board of Regents those approved for degrees. 

Cendidates upon whom degrees are to be conferred are required to 
be present at commencement, unless especially excused by the dean of the 
Graduate School and the president of the University. 


TABULAR SUMMARY OF REQUIREMENTS FOR 
THE MASTER’S DEGREE 


WorkK UNDER THE ‘DIRECTION OF DATE 
Program, major and minor Adviser and dean of the On entrance. 
Graduate School....... 
Approval of thesis subject Adviser and group com- Middle of first quarter in 


MHILTOEy evista ctes coandbeets 9s residence. 

Language requirement..... Adviser and language de- Before close of second 
DATEMEN Bien aoiwia cvaebela! sie sve quarter. 

Approval of candidacy.... Executive .committee...... Beginning of third quarter. 

MT PATHESIS celecs ecsiee.s -» Dean of the Graduate At least six weeks before 
Schoolive ts che 5, stew oases ere graduation. 

Examination of thesis.... Thesis committee......... Before admission to final 


oral examination. 
Final written examination Major department mem- Not later than four weeks 


in major bers of the graduate before commencement 
FACtityueeec Ceres es Cove and before final oral. 

Final oral examination on Thesis committee; all can- Not later than two weeks 
all work didate’s instructors; head before commencement. 


of major department... 
(Course examinations as required at the usual times.) a 
Pecsior pinging thesis... Registrar oi. css. ees bees One week before com- 
mencement. 


I2 THE GRADGATESLAOCOUL 


THE ENGINEER DEGREES 


Requirements—Until and including 1923, the advanced professional 
degrees civil engineer, mechanical engineer, electrical engineer, and chem- 
ical engineer will be conferred upon the recommendation of the Graduate 
School faculty as a result of the satisfactory completion of the following 
requirements : 

(a) A Bachelor’s degree in the corresponding branch of engineering 
from an approved school. 

(b) One academic year’s study in residence (three quarters) at this 
University, including 

(c) A thesis. 

Students who have not had adequate preparation in the specific chosen 
field of work, or who are doing outside work in excess of twelve hours a 
week, will ordinarily require more than one year to attain the degree. 

If the candidate’s Bachelor’s degree is in another branch of engineering 
than that in which the professional degree is sought, he must complete the 
equivalent of the subjects required for the Bachelor’s degree in the new 
field before admission to candidacy for the desired degree. 

‘Upon entrance to the Graduate School, the candidate, with the approval 
of the dean, will select his adviser in the field represented by the desired 
degree, in which field the major work and the thesis will lie. With the. 
approval of his adviser and the dean, he will also select a minor, and will 
outline a study program for the year. 

For program of study, thesis,. examinations, etc., see Requirements 
for the Master’s Degree above.* 


TABULAR SUMMARY OF REQUIREMENTS FOR 
THE ENGINEER DEGREES 


WorK UNDER THE DIRECTION OF DaTE 

Program, major and minor Adviser and dean of the 
Graduate schools ens fe On entrance. 

Approval of thesis subject Adviser and group com- Middle of first quarter in 
MITLEED oe otete nets come etsaet residence. 

Approval of candidacy.... Executive committee...... Beginning of third quarter. 

Hilinig th esist weaned oteier Dean of the Graduate At least two weeks before 
School tmeiec cd pee graduation. 

Examination of thesis.... Thesis committee 

Final written examination Major department mem- Not later than two weeks 
bers of the graduate before commencement. 
FACTIIEV eek te Sue oe eae 

(Course examinations as required at the usual times.) * 
Peeutor binding thesis ~% \. 1 MRegistrag ih 5 ci.k. sec eee One week before com- 


mencement. 


New requirements—After June, 1923, the following new requirements 
for the Engineer degrees will replace the present ones. Prior to that time, 
candidates who so elect may be permitted to graduate under these new 
requirements. 

*For the engineer degrees, the language requirement is waived except for 


chemical engineers, who must have German; the final oral examination is not required; 
and the thesis must be filed at least two weeks before graduation. 
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The procedure will be analogous to that described above and will be 
announced in detail at a later time. 

(d) A Bechelor’s degree, from an approved school,in the correspond- 
ing branch of engineering. : 

(e) One full academic yeer of graduate engineering study (three 
quarters) in residence at this University. (Graduates of this University 
may be permitted to carry on this study in absentia under the direction of 
the faculty.) 

(f{) Four years of engineering experience in positions of responsibility, 
subsequent to receiving the Bachelor’s degree. (If the graduate study is 
done in ebsentia, five years of experience are required.) 

(g) A thesis of professional grade. 

For graduates of this University, a Master’s degree in the correspond- 
ing branch of engineering will be accepted as fulfilling the requirements 
of the year of graduate study. 

The Engineer degree will not be granted in less than five years efter 
receiving the Bachelor’s degree. 


MASTER OF SCIENCE IN ENGINEERING AND ARCHITECTURE 


The requirements and procedure for the degree of master of science 
in civil, mechanical, electrical, or chemical engineering or architecture 
will correspond to those outlined for this degree in other. subjects. The 
language requirement will be waived in all of these cases except chemical 
engineering, in which German is required. 


DOGLOR Ss DEGREE 


In the Graduate School, one Doctor’s degree, doctor of philosophy 
(Ph.D.), is conferred by the University of Minnesota. This degree is 
granted, not on the basis of successful completion of a definite amount 
of prescribed work but solely in recognition of the candidate’s high attain- 
ments and ability in this special field, to be shown, first, by the preparation 
of a thesis, and second, by successfully passing the required examinations 
covering both the general and the special fields of the candidate’s subjects 
as detailed later. 

Candidates for the Doctor’s degree must devote at least three years’ 
of graduate study to approved subjects. The first two years or the last 
yeer must be spent in residence at the University of Minnesota. 

~ A member of the staff of instruction above the rank of instructor 
will not be permitted to enroll for a Doctor’s degree at this University. 
There is no objection, however, to his registering for graduate work -at 
this University and credit so obtained may be presented elsewhere. 


1 This time requirement will be met in three years only by those students who 
devote all their time to graduate study. Students who merely devote the intervals 
of professional or other regular employment to graduate study will need to extend 
their total period of work over a longer period of time. Credit for such work will 
be given in proportion to the amount of time actually spent in the pursuit of gradu- 


a 


ate work. 
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PROGRAM OF WORK 





First year—Upon entrance to the Graduate School, the student shall 
select his adviser with the approval of the dean. With the approval of 
his adviser he shall submit to the dean a program covering his first 
year’s work. 

Second and third years—Before beginning the work of the second 
year, the student shall submit to his adviser and the group committee 
for approval a tentative outline of his work for the second and third 
years, including both the major and minor subjects. This program 1s — 
then to be submitted to the dean for final approval. 

Language requirements—Before admission to the preliminary exami- 
nation, the student must present to the dean of the Graduate School 
statements from the French and German departments, certifying that 
the applicant has a reading knowledge of those languages. The substitu- 
tion of other foreign languages of greater service inf the major field may 
be permitted by the executive committee on recommendation of the group 
committee. In addition, a knowledge of other languages may be required 
in certain cases, as the candidate’s major department may prescribe. The 
student’s adviser or his representative shall attend the language exami- 
nations and provide literature in the major field from which the test 
passages are selected. For the data of these language examinations consult 
the calendar at the beginning of this bulletin. 


THE MAJOR WORK 


The major work must be in a department in which the candidate 
has had, in his undergraduate study, at least three years of work (18 
semester or 27 quarter credits) if it be a department open to freshmen, or 
two years of work (12 semester or 18 quarter credits) if it be a depart- 
ment not open to freshmen. Part or all of this preliminary work may 
consist of designated prerequisite courses in the same or allied departments. 

During the period of work for the Doctor’s degree a student shall 
spend not less than two thirds of his time* on the major subject, includ- 
ing the work on the thesis. During the last two years, he shall carry an 
average of at least one course per quarter in his major outside the work 
from which this thesis is developed. 

At the close of the second year’s work, and before admission to the 
preliminary examination, the student must obtain the written recom- 
mendation of the major department members of the graduate faculty. 
Such written recommendations should state that in view of the work 
already done by the applicant, the department is convinced of his probable 
capacity and ability to meet all the requirements for the degree, including 
the thesis, the subject of which must be stated. 

In the case of a student who comes for the last year of residence 
only, provision for the examination will be made by the dean and the 
major department. 


1In estimating the distribution of time, a week of 15 credit hours may be assumed. 
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THE MINOR WORK 


The minor work must be selected in a department in which the 
student is prepared to pursue courses advanced enough in character to 
be included in the group designated “For Undergraduate and Graduate 
Students,” and numbered 100 or above. 

The choice of the minor must be in a department the work of which 
can be logically related to that of the department in which the student 
is doing his major work. 

In exceptional cases, the dean and the group committee may allow 
the minor subject to be taken in the same department as that of the 
major or in two related departments. 

Not less than one sixth of the total work of the three years shall be 
devoted to the minor subjects and all of this work shall be completed 
and certified to by the department in which the minor is taken before 
admission to the preliminary examination. 


THESIS 


The thesis, for which the accumulation of material may well be started 
not later than the beginning of the second year, must give evidence of 
originality and power of independent investigation, and embody results 
of research, which form a real contribution to knowledge as well as 
exhibit mastery of the literature of the subject and familiarity with the 
sources of knowledge. The matter must be presented with a fair degree 
of literary skill. 

Not later than six weeks before the commencement at which he expects 
to take the degree, the student shall deposit at the dean’s office his thesis, 
typewritten, in triplicate copy to facilitate reading by the thesis committee. 
The requirements concerning form, copyrighting, and printing adopted 
in June, 1922, may be consulted in the Graduate School office. 

The dean will appoint a thesis committee with the student’s adviser 
es chairman. The duty of this committee will be to read the thesis and 
vote upon its acceptance. Unanimous approval by this committee will be 
necessary to such acceptance. 

Printing of the thesis—If{ the thesis be accepted, the student shall 
deposit with the registrar, not later than one week before graduation, a 
sufficient bond or such sum of money as is needed to print one hundred 
copies of the thesis for the use of the University and as many additional 
copies as the candidate may require for himself. If the thesis is to be 
published elsewhere, reprints will be acceptable, if bound with covers in 
the special form required by the University. 


EXAMINATIONS 


Preliminary—After the language examinations (see p. 14) and at 
least one calendar year before the degree is conferred, a preliminary ex- 
emination of the student shall be given by a committee appointed by the 
dean and including the student’s adviser as chairman, a representative of 
“the group committee other than his adviser, the chairman or head of the 
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XN 
major department, a representative of the minor department, and such 


other members as the dean may consider advisable. Certificates of 
proficiency in French and German and completion of the minor and the 
recommendation of the major department shall be required before admis- 
sion to this examination. The examination shall cover graduate work 
previously taken by the student, and may include any work fundamental 
thereto, except the thesis and the field of definite ~ specialization. 
This examination shall be in addition to the usual course’ examina- 
tions. It may be written or orel, or both, at the discretion of the 
committee. Only after the successful completion of this examination may 
the student be enrolled as a candidate for the Doctor’s. degree. Students 
failing to pass this preliminary examination may be excluded from can- 
didacy for the degree and in any ce2se shall not be reexamined until at 
least one quarter has passed. 

Final written—After the thesis is presented, and at least four weeks 
before examination, there shall be a written examination in the major 
subject, to be given by the members of the graduate faculty in the major 
department. This examination shall cover all the work done in the major, 
and may include any work fundamental thereto. 

Final oral.—After successful completion of the written examination 
and acceptance of the thesis and not less. than two weeks before gradua- 
tion, the final oral examination shall be ‘given. This examination shall 
be conducted by a committee consisting of the adviser as chairman, of a 
majority of the members of the graduate faculty of the department in 
which the major work wes done and at least three other members of the 
graduate faculty appointed by the dean. At least one member of this 
committee shall be from a group other than the one in which the major 
department is included. This examination has special reference to the 
thesis and the field of the candidate’s special studies and shall not exceed 
three hours. | 

The date of the final oral examination shall be publicly announced 
and the examination shall be open to any member of the graduate fac- 
ulty. Upon completion of the examination, a formal vote of the com- 
mittee shall be taken, and an affirmative vote of at least two thirds of the 
members shall be necessary for recommendation of the candidete for the 
degree. 

Reports.——Special blanks are provided for signed reports concerning 
the thesis and the final oral examinations. All reports must be filed in 
the office of the dean of the Graduate School et least oné week before 
graduation. 

Candidates meeting the requirements as above outlined will ‘be reported 
by the dean of the graduate faculty, who will by vote recommend to the 
Board of Regents those approved for degrees. 

Candidates upon whom degrees are to be conferred are required te 
be present at commencement, unless especially excused by the dean of the 
Graduate School and the president of the University. 
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COURSE: DESCRIPTIONS 
EXPLANATIONS 


A dagger (+) indicates that all quarters of a course must be completed 
before credit is received for any quarter. 


AGRICULTURAL BIOCHEMISTRY 


Professors Ross AIKEN GorRTNER, CLypE H. Bairey, Leroy S. PALMER; 
Assistant Professors CorNELIA KENNEDY, CLARENCE A. Morrow, 


JoHN J. WILLAMAN. 


Prerequisites—For major work, credit in general chemistry and 
qualitative analysis, in organic chemistry, in quantitative analysis, and at 
least ten quarter credits in biological science. The work presented as 
prerequisite must be satisfactory to the instructor with whom the student 
wishes to work. 

For minor work, credit in general chemistry and qualitative analysis, 
in organic chemistry, and Io quarter credits of biological science. Minors 
should be arranged only after consultation with the instructors concerned. 

Candidates for the Master’s degree must have a reading knowledge 
oi German or French. (In special cases, where other languages are needed 
for the development of the thesis, Russian, Italian, or the Scandinavian 


languages may be substituted.) 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


101 f,su-102w,su. AGRICULTURAL QUANTITATIVE ANALysis. Includes esti- 
mation of inorganic and organic constituents of biological products, 
proximate analysis of foods and feeding stuffs, and the use of special 
apparatus. Prerequisite: quantitative analysis. Three: credits each 
quarter. V, VI, VIL; MWF; 7Ch. Mr. Morrow. 


103s. Darry CHEmistry. Lectures and laboratory work on the physical, 
colloidal, and chemical properties of milk and dairy products, and of 
the processes involved in the manufacture of dairy products. YV, VI, 
VII; MWF; 7Ch. Mr. PALMER. 


108s. CHEMISTRY OF WHEAT AND WuHEaAT Propucts. A lecture course, 
with collateral library reference work, on the chemical technology 
of the production and milling of wheat and its conversion into food. 
Prerequisite: organic chemistry. Three credits. I; MWF; 201Ch. 


Mr. BAILeEy. 


109. SELECTED Frour Lazsoratory Metuops. ‘A laboratory course in which 
particular attention is given to recently developed methods for testing 
wheat products. Less extensive then 110. Designed for men with 
commercial laboratory experience. Prerequisite: Course t1oI-102 or 
Chemistry 131-132, parallel 108. Three credits. V, VI, VII, VIII; 


MW; 7Ch. Mr. Baltey. 
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110s,su.. Frour Laporatory MetuHops. A laboratory course. Analyses 
of wheat and its products. Designed to train students for research in 
the cerezl industry. Prerequisite: Course 101-102 or food analysis. 
Five credits. V, VI, VII, VIII; MWF; 7Ch. Mr. Barey. 


I11f,su-Il12w,su. PHyTocHEMIstTRY. An advanced course dealing with the 
colloidal state, and the chemistry of proteins, carbohydrates, gluco- 
sides, tannins, fats, plant acids, enzymes and pigments, and_ their 
physicochemical relations to the vital processes involved in growth 
and nutrition. Prerequisites: organic chemistry, biology, I year. 
Three credits each quarter. II]; MWF; 201Ch. Mr. Morrow. 


113f,su-114w,su. BriocHEMICAL Laporatory MeEtHops. A laboratory course 
paralleling the lectures in 111-112. Prerequisite: quantitative analy- 
sis, parallel 111-112. Two or 3 credits each quarter. V, VI, VII, 
VIII; TTh; 7Ch. Mr. Morrow. 


116w. ApvaNceD AnimaL Nutrition. Recent developments in enimalnu- 
trition, covering the field of proteins, mineral metabolism, vitamines, 
and the relation of nutrition to disease. Prerequisite: Course 15 or 
equivalent. Two credits. III]; TTh; 351Ch. Mr. Parmer, Miss 
KENNEDY 


117{f,w,s,su. LABORATORY PROBLEMS IN ANIMAL NutrITIOoN. A _ laboratory 
course on methods used in nutrition studies. (Because of limited 
laboratory facilities, students planning to register for this course 
should obtain permission from the instructors before registration. 
Prerequisite: Course 115. Three to 5 credits. Ar. Mr. PAtmer, 
Miss KENNEDY. 


118f,w,s,su. LABORATORY PROBLEMS IN BIoCHEMISTRY. Special laboratory 
work in the preparation and isolation of pure compounds, and in 
special methods of identification or determination of, biochemical 
products. Prerequisites: Courses III-112, 113-114; or I03 or IIO. 
Three or 5 credits. Mr. Gortner, Mr. Bartrey, Mr. PAtmer, Miss 
KENNEDY, Mr. Morrow, Mr. WILLAMAN. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


20rf,w,s, su. SEMINAR. Regular meetings for the discussion of methods of 
reseerch, formulation of research problems, and reviews of current 
literature. Required of all majoring in this division and of all minor- 
ing for the Doctor’s degree. One credit. Mr. GortTNeEr. 


203f,w,s,su. RESEARCH ProBLEMS. Special work on particular research 
problems other than the student’s major thesis. Facilities are provided 
for biochemical investigetions and for advanced studies in plant, ani- 
mal, or human nutrition. Three or 5 credits. Mr. Gortner, Mr. 
Barrey, Mr. Parmer, Mr. Morrow, Mr. WILLAMAN. 


1 Offered in alternate summers. Offered in 1923. 
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205f,w,s,su. SPECIAL Topics IN BriocHEMICAL LiTERATURE. Library work 
followed by the preparation of written reports upon either the his- 
torical development or the current literature of special biochemical 
problems. A reading knowledge of German is necessary and of 
French desirable. Prerequisite: Course 206, 207, or 208. Three cred- 
its. Mr. GoRTNER. 


206f. Cottoips. Lectures dealing with the colloidal state, the preparation 
and properties of colloidal solutions, and the relation of these to bio- 
chemical processes. Prerequisite: Course III-112, or physical chem- 
istry. Three credits. Il; MWF; 351Ch. Mr. GortNER. 


207f. Enzymes. Lectures dealing with the nature of enzyme action, in- 
cluding methods of preparation and investigation of enzymes, their 
physical end chemical properties and their methods of action. Pre- 
requisites: Course I1I-112, or physiologic chemistry. Three credits. 
III; MWF; 351Ch. Mr. WILLAMAN. 7 


208w. Proteins. Lectures on the composition, structure, biochemical re- 
actions, and functions of the protein and amino acids,-with special 
emphasis upon those which are concerned in plant growth and metab- 
olism, animal food, and industrial processes. Prerequisite: Course 
II1I-I12, or advanced organic chemistry. Three credits. Il; MWF; 
351Ch. Mr. GorTNER. 


209w. CARBOHYDRATES. A lecture end library course on the synthesis, 
structure, reactions, and functions of carbohydrates, with especial 
reference to those which are of plant or animal origin and which 
play a role in biochemical or industrial processes. Prerequisite: Course 
III-I12, or advanced organic chemistry. Three credits. II; TThS; 
351Ch. Mr. Morrow, Mr. WILLAMAN. 


212w,su. SPECIAL Topics IN NUTRITIONAL CHEMISTRY. A course com- 
prising lectures, independent library study, ‘and oral presentation by 
students, of special assigned topics in animal nutrition. A reading 
knowledge of German is essential and French desirable. Prerequisite : 
Course 116. Three credits. Mr. PAtmer. 


AGRONOMY, FARM MANAGEMENT, AND PLANT BREEDING 


2 
Professors ANDREW Boss, HeErsert K. Hayes; Associaté Professor 
ALBERT C. ARNY. 


Prerequisites—In ferm crops and plant-breeding, for major work, 
Courses 121, 122, 131, 132, or their equivalents, and a reading knowledge 
of German or French. For advanced work in plant-breeding, and with 
the approval of the adviser, courses in agricultural biochemistry, botany, 
farm crops, horticulture, plant pathology, and plant physiology, may be 
accepted as major work. For minor work, two years of botany, one year 
of zoology, and the elementary courses in farm crops. Students majoring 
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in plant-breeding are required to continue study during at least one sutm- 
mer. Exemption is made if similar training has been obtained at some 
other institution. 

In farm management, for major work, Courses 103 and 104, or their 
equivalent, and at least 6 credits in elementary and agricultural economics. 
For minor work, at least 12 credits in the elementary agricultural sciences 
(Farm Crops 1, Soils 3, and Animal Husbandry 3 and 7). Exemption 
from the language requirement for the Master’s degree may be made in 
individual cases. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


102f,w,s. FARM MANAGEMENT II. The business side of farming and farm 

organization and equipment is emphasized. Prerequisites: Farm 

Crops 1, Economics 5, Animal Husbandry 6 or 8, Soils 2. Three 
credits. JI; MWF; 24Ad(F). Mr. Boss. 


103w,s. FARM MANAGEMENT II. A continuation of Course 102 with 
special attention to farm operation. Prerequisites: same as above 
and Agronomy and Farm Management 102. Three credits. I; MWF: 
24Ad(F). Mr. Boss. 


104s. FarM MANAGEMENT III. An advanced course, covering cost of 
production studies, farm business analysis, farm practice, and farm 
management literature. Prerequisites: Agronomy and Farm Man- 
agement 102 and 103. Three credits. IJ; MWF; 18Ad(F). Mr. 


Boss. 


121f. CEREAL Crops. An advanced study of the cereal crops. Structure, 
group classification, improvement, growing, and utilization. Brief 
score card practice and a limited amount of placing on intrinsic value 
included. Prerequisites: Farm Crops 1, botany, 10 credits. Three 
credits. “VI; Vil; TTh; 2Ad (F). Mr. Arny. 


I22w. CorN AND Potato Crops. A study ot the corn and potato crops 
similar to that outlined for cereal crops. Prerequisites: Farm Crops 
I, botany, 10 credits. Three credits. V, VI, VII; TTh; 2Ad (F). 
Mr. Arny. 


123s. ForRAGE AND FipER Crops. A study of the forage crops through as- 
signed reading, laboratory and field work. Prerequisites: Farm Crops 
He potany, 10+ credits. Three ‘credits... V, VI. VII; TTH: 2Ad(F). 
Mr. ArRNy. 


131f. PrRincIPLES oF GENETICS. Same as Horticulture 109. Designed to 
familiarize students with underlying principles of breeding. Pre- 
requisites: botany, 9 credits, animal biology, 10 credits. Three cred- 
its. I; TThS; 24Ad(F). Mr. Beaumont, Mr. GrRiFFEE. 


132s,su. FARM Crops PLANT-BrEEpDING. Applied genetics is emphasized. 
Prerequisites: Agronomy and Farm Management 131. Three credits. 
GO) a Ba Sa ORNS 4Ad(F). Mr. Hayes, Mr. GRIFFEE. 


a2 THE GRADUATE SCHQOL 


133w. JUDGING AND GRADING Farm Crops. Prerequisites: Agronomy and 
Farm Management I, 121, 122. Course 122 may be concurrent. VIII; 
TTh; 2Ad(F). Mr. Arny. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201Ar. RESEARCH IN PLANT-BreEEDING. May be taken as major or minor 
work. Prerequisites: Agronomy and Farm Management 131, 132. 
Mr. Hayes. 


203f,w,s, or HorticuLture 213f, 214w, 215s. PLANT-BREEDING SEMINAR. 
History, recent genetic theories, and a discussion of research prob- 
lems. Weekly meetings throughout the year. Prerequisite: Agronomy 
and Farm Management 131. Maximum of 3 credits. Mr. Hayes. 


205f. Farm Business ANALysIs. Special and intensive work in studying 
the various factors entering into farm organization: Prerequisites: 
9 credits in farm management. Ar. Three credits. Mr. Boss. 


207w. Cost oF Propuction Stunpres. Prerequisites: 9 credits in farm 
management. Three credits. Ar. Mr. Boss. . 


209Ar. RESEARCH IN Farm Crops. It is desirable that students remain 
during one summer to work out research problems. Prerequisites: 9 
credits in farm crops. Mr. ArNny. 


21Iw. Topics IN PLANT-BREEDING LITERATURE. Emphasis is given to field 
plot technique, the results of inbreeding and outbreeding, and the re- 
sults of selection and crossing as a means of improving crop plants. 
Practice in outlining the correct mode of attack for special plant- 
breeding problems. Prerequisites: Agronomy and Farm Management 
132. Three credits. Mr. Hayes. 


213f,w,s. FARM Crops SEMINAR. Weekly meetings for the discussion of 
current literature and for reports of thesis problems. Prerequisites: 
9 credits in farm crops. Maximum of three credits. Mr. Arny. 


214Ar. SpecraL Topics 1N Farm Crores Literature. Library work, in- 
cluding the making of abstracts, reviews, and bibliographies. Pre- 
requisites: Agronomy. and Farm Management I2I, 122, 123, and a 
reading knowledge of German. Maximutn of 6 credits. Mr. Arny. 


215w,216s. ADVANCED FARM ORGANIZATION. Analysis of farm organiza- 
tion and the application of survey factors and cost factors in or- 
ganizing the business of farming. Prerequisites: 12 credits in farm 
management. Three credits. Ar. Mr. Boss. 


217f. ADVANCED GENETICS. Current genetic literature. Linkage, genetic 
stability, chromosomal aberrations, and the probable errors of Men- 
delian ratios will be emphasized. Prerequisite: Agronomy and Farm 
Management 131, or Horticulture 109. Three credits. Maximum of 
6 credits. Mr. Hayes. 
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‘ANATOMY 


Prerequisites—The Institute of Anatomy offers excellent facilities to 
students who wish to take advanced work or to pursue investigations in 
anatomy. 

The prerequisite work for all students for major or minor in the 
Department of Anatomy includes general zoology (animal biology), 6 
credits, and advanced zoology or elementary courses in anatomy (including 
histology, embryology, and neurology), 6 credits. In addition each student 
desiring a major in anatomy must have had the elementary courses in that 
branch of anatomy in which he desires to specialize—gross anatomy, his- 
tology, embryology, or neurology. 

For staff and the description of courses, see the special bulletin on 
graduate work in medicine. 


ANIMAL BIOLOGY 


Professors Henry F. Nacutries, Hat Downey, JoHN B. JOHNSTON, 
Wiiam A. Rirey, ArTHUR G. RUGGLES, CHARLES P. SIGERFOOS; 
Associate Professor ELMER J. Lunn; Assistant Professors Roya. N. 
CHAPMAN, Harry H. Knicut, Oscar W. OESTLUND. 


Prerequisites—For major work, Course 1-2 and at least 18 credits of 
advanced work approved by the department; for minor work, Course 1-2 
or the equivalent. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


109f,IIOW,II1Is. GENERAL PuystoLtocy. A thoro survey of fundamental 
physiological processes in organisms. Based on Bayliss’s Principles 
of General Physiology. Laboratory, lectures, and reading. Ten cred- 
its. V-VIII; MWF; 10AB. Mr. Lunn. 


117f-118w-119s.j EcoLocy oF InsEcts. General principles of ecology with 
special reference to the insects of Minnesota. Lectures, laboratory, 
assigned reading, and field work. Nine credits. V-VII; TTh; 202AB. 
Mr. CHAPMAN. 


124su. ADVANCED EcoLocy. Similar to Course 117-118-119 with special 
field work. Five credits. Ar. 202AB. Mr. CHAPMAN. 


125{-126w-127s., ADVANCED Entomorocy. Morphology and _ classification 
of insects, with lectures on the history of entomology. Nine credits. 
Mae pV) PAS; 204A BR. Mr Orsttunp: 


130w. BroLocgy AND TAXONOMY OF THE APHIDIDAE. Intensive study of 
the natural history, bibliography, and classification of the Aphididae. 
Three credits. III, IV; MWF; 204AB. 


139-140. HistoLocy AND DEVELOPMENT oF INSeEcTs. Lectures and labo- 
ratory work on the histology, embryonic and postembryonic develop- 
iment ote insects, Six credits. I]; IJ]; ¥V: FTh; 324AD(F). Mr, 


RILEY. 
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144f{-145w-146s. ANIMAL PARASITES AND ParasiTismM. Lectures and labo- 
ratory work. Origin and biological significance of parasitism; the 
structure, life history, and economic relations of representative para- 
sites. Second term devoted primarily to the relation of insects to dis- 
eases of man and animals. Nine credits. V-VII; WF; 202AB. Mr. 
RILEY. 


149f-150w-I51s.t BLoop oF VERTEBRATES. A comparative study of blood 
and blood-forming organs of vertebrates. A portion of time to be 
devoted to research. Nine credits. Ar.; 201,211AB. Mr. Downey. 


181f-182w.} GENERAL EmpryoLocy. Principles and laws of animal develop- 
ment in connection with origin and development of germ cells, sex 
chromosomes, fertilization, cleavage, etc. Six credits. V, VI; MWE; - 
201,211AB. Mr. NACHTRIEB. 


183s.t GENETICS AND EuceEnics. Facts and theories of heredity and the 
application of the laws governing natural inheritance for the improve- 
ment of the race. Three credits. 1V; MWF; 211AB. Mr. NACHTRIEB. 


197f-198w-199s. PRoBpLEMS. Advanced work in some special line. Nine or 
18 credits. Hours and days’‘arranged. Mr. NAcutries, Mr. Downey, 
Mr. Jounston, Mr. Ritey, Mr. Sicerroos, Mr. Lunn, Mr.. CHAPMAN, 
Mr. OESTLUND. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201-204. RESEARCH IN Entomortocy. Hours and days arranged. Mr. 
Ritey, Mr. CHapMAN, Mr. Knicut, Mr. OgsttuND, Mr. GRAHAM. 


205-208. RESEARCH IN Economic Entomorocy. Mr. Rucares, Mr. 
GRAHAM. 


209-212. RESEARCH IN EcoNoOMIC VERTEBRATE ZooLtocy. Mr. WASHBURN. 
213-216. RESEARCH IN BroLocicAL OxipaTions. Mr. Lunn. 


217-218-219. RESEARCH IN THE PHySIOLOGY OF THE LOWER ORGANISMS 
with special reference to the Protozoa. Mr. Lunp. 


225-228. RESEARCH ON THE Gross AND Microscopic ANATOMY OF THE 
Ganoips. Mr. NACHTRIEB. 


229-232. RESEARCH IN ANIMAL Histotocy. Mr. Downey. 


233-236. RESEARCH IN VERTEBRATE CONNECTIVE TISSUE WITH SPECIAL REF- 
ERENCE TO THE CELLULAR ELEMENTS. Mr. Downey. 


237-238. RESEARCH IN VERTEBRATE HematToLocy. Mr. Downey. 


245-248. CoMPARATIVE NEuroLocy. A study in the structure and functions 
of the nervous system of vertebrate animals and of the evolution of 
the chief nervous mechanisms. Prerequisites: two years in compara- 
tive or human anatomy. Mr. JOHNSTON. 
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249-252. RESEARCH IN Nevurotocy. Mr. JOHNSTON. 


253-254. DYNAMICS OF -PROTOPLASM AND CeELLs. Physical and chemical in- 
terpretation of the structure of living protoplasm, and vital processes 
such as permeability, secretion, enzyme action, regeneration, stimula- 
tion, and energy transformation in the living cell. Research accom- 
panied by lectures. Mr. Lunp. 


257-200. SENSoRY PHysioLoGy oF INVERTEBRATES. Mr. MINNICH. 


261-264. RESEARCH IN ParAsIToLoGy AND MepicaL ENntTomoLocy. Mr. 
RILEY. 


265-268. RESEARCH IN INSECTICIDES. 


ANIMAL HUSBANDRY 


Professors Water H. Peters, Evan F. Ferrin; Assistant Professors 
Phillip A. ANDERSON, Norris K. Carnes. 


Prerequisite—Students majoring in this division are exempted from 
the language requirements for the Master’s degree. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


1o1f. ADVANCED LivEstocK-Jupcinc. Three credits. VI, VII; MWEF; 
center arena, St.(F). Mr. Ferrin. 


102s. Hors—E Hussanpry. Stud farm management; the selection of foun- 
dation stock and the breeding, feeding, and marketing of horses. 
Horsepower ; factors determining a horse’s efficiency for work. Three 
eredits. IIl+ TTh; 3St.(F) and V, VI, VII; F, center St.(F). Mr. 
PETERS. 


103s. BEEF CaTTLE Huspanpry. The management of purebred and grade 
herds of beef cattle, sales and shows, building equipment, labor, with 
practical exercises. Three credits. III; MW; 3St.(F) and V, VI, 
Wilde’ B RB: | Mr, CARNES: 


104s. SHEEP HuspaAnpry. Similar in method to 103, with practice in 
sheering, blocking, feeding, and caring for lambs. Three credits. IV; 
WE; 3St.(F) and V, VI, VII; M; center St.(F). Mr. ANDERsoN. 


105s. SwiNE Huspanpry. Topics of 103 as epplied to swine production, 
marketing, costs, feeding, etc. Three credits. dI1; TS; 3St.(F) and 
VeeVl ee VIT: Ths center mth). Mr. FErRRIN. 


106w. ApvANcED Meats. Practice work in dressing animals and cutting 
carcasses; also a study of the chemical composition of meat. Three 
credits. V, VI, VII; WF; Meat Shop. Mr. ANDERSON. 


107s. Meat ProstEMs. The wholesale cuts and grades of meat, the’ pack- 
ing industry and utilization of by-products, special problems and visits 
to meat-packing establishments. IV; TS; and V, VI, VII; W; Meat 
Shop. Mr. ANDERSON. ‘ 
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108s. SEMINAR. Special assignments and review of investigations pertain- 
ing to the livestock industry. Three credits. I1; MWF; 3St.(F). 
_ Mr. PETERS. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201s. ADVANCED Stupy oF LivestocK-BrEEDING. Studies of the methods 
followed in the building up of breeds of livestock and distinguished 
blood lines within the breeds. Review of scientific literature on live- 
stock-breeding. Three to 10 credits. Mr. PETERS. . 


202. ADVANCED LivestocK-FEEDING. A study of experimental results bear- 
ing upon these questions and review of scientific literature applicable 
to them. Three to ten credits. Mr. FERRIN. 


203. THE MarkeETING or Livestock. <A study of the methods used in the 
principal markets of the world. Three credits. Mr. PETERs. 


204. MANAGEMENT OF LivestocK Farms. A study of the economic factors 
entering into the problems of managing large livestock farms. Three 
credits. Mr. PETERS. 


205. EXPERIMENTAL Metuops. Theory, plan, and conduct of experimental 
work in animal husbandry. Factors affecting results, sources of error, 
interpretation of data. Three credits. Mr. FERRIN. 


ANTHROPOLOGY* 


Professor ALBERT ERNEST JENKS. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


108s. PHILIPPINE PEOPLES. Comparative study of the four large ethnic and 
cultural groups in the Philippine Islands; policy of the insular gov- 
ernment as it affects American home interests in the Orient. II; MWF; 
25F. Mr. JENKsS. 


110. PHystcAL ANTHROPOLOGY AND AMALGAMATION. (Not given in 1922- 
23.) Mr. JENKS. 


112f. THe AmeERICAN NEGRO. Development of the American negro; his 
characteristics, conditions, and developing tendencies. Negro and im- 
migrant adjustments. Prerequisites: three courses. Three credits. 
IV; MWFE;15F. Mr. JENKs. 


113f. THE AMERICAN* PEOPLE—OLDER IMMIGRANTS. Characteristics, con- 
tributions, and distribution of the older immigrant peoples in America, 
their modification and importance. Prerequisites: three courses. 
Three credits. IJ]; MWF; 15F. Mr. JEenxKs. 


114w. THE AMERICAN PEOPLE—NEWER IMMIGRANTS. Prerequisites: three 
courses. Three credits. IJ]; MWF; 15F. Mr. JENxKs. 


1 Courses in Americanization alone may not be offered as a major for an advanced 
degree. 
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115s. AMERICAN PEopLE—AMERICANISMS AND ASSIMILATION. Essential and 
unique historical Americanisms. Conditions and facts of assimilation. 
Prerequisites: three courses. Three credits. IJI; MWF; 15F. Mr. 
JENKS. 


123f-124w. PRoBLEMS IN ANTHROPOLOGY. An advanced course of method 
and independent research. Six credits. Ar. 12F. Mr. JENKS. 


128f,s. TECHNIQUE OF TEACHING ApuLTs. Methods of teaching adults— 
the foreign-speaking, the illiterate, the fatigued. Prerequisites: three 
courses. Three credits. I; MWF; F. 


129w. METHODS oF AMERICANIZATION. Practical methods of Americaniza- 
tion in use in the United States. Prerequisite: Course 128. Three 
credits. I; MWF;F. Mr. Jenks. 


130s. ORGANIZATION AND ADMINISTRATION OF AMERICANIZATION WorK. 
Existing Americanization organizations of Federal, state, municipal, and 
neighborhood groups. Methods of organizing new groups. Prerequi- 
site: Course 128. Three credits. I; MWF; F. Mr. Jenks. 


131 f-132w-133s. SUPERVISED AMERICANIZATION Work. Practical field work 
among foreign peoples in our vicinity. Prerequisites: three courses. 
Pemrercredits, Vi; T and ar. 12F. 


141f-142w-143s. PRINCIPLES OF ADULT ELEMENTARY EDUCATION. Prerequi- 
site: Course 128. II; MWF; 12F. 


‘150f-151w-152s. FrrELD PRoBLEMS IN AMERICANIZATION. An advanced course 
of method and independent research. Prerequisite: Course 128. Six 
ereans.. LY > MWE >: 12F. 

COURSES PRIMARILY FOR: GRADUATE STUDENTS 


204s. SEMINAR IN ANTHROPOLOGY. Individually directed research. Pre- 
requisites: three courses. Three credits. Ar. 12F. Mr. JENKS. 


ARCHITECTURE 
Professors FREDERICK M. Mann, Leon E. ARNAL. 


COURSES 


119f,w,s. SPECIAL RESEARCHES IN ARCHITECTURAL History. Prerequisite: 
completion of undergraduate architectural history. Five credits or less 
per quarter. IIIT; MW; 320ME. “Mr. Mann. 


139f,w,s. ADVANCED ARCHITECTURAL DeEsiGN. Prerequisite: completion of 
undergraduate design. Ten credits or less per quarter. VI, VII, VIII, 
Peet Wh: 1, TE TI LV;) S317 MEy Mr. ARgNar. 
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. ASTRONOMY 


Professor Francis P. LEAvENwortH; Assistant Astronomer WILLIAM O. 
BEAL. 


The Astronomical Observatory contains a ten and one-half inch re- 
fracting telescope furnished with a third lens for converting it into a photo- 
graphic telescope; a five-inch star camera; a filar micrometer; a spectro- 
scope by Brashear; a meridian circle and zenith telescope; a Repsold photo- 
graphic measuring machine; a chronograph, and astronomical clocks. 

Prerequisites —For major work, Course 51-52-53 and Mathematics 50; 
for minor work, Mathematics 50 and 3 credits in astronomy. 

Exemptions from the language requirement for the Master’s degree 
may be made in individual cases. 


COURSES FOR UNDERGRADUATE AND.GRADUATE STUDENTS 


To1f-102w-103s. PracticAL Astronomy. Theory and use of astronomical 
instruments; astronomical photography, with measures of plates; study 
of method of least squares. Prerequisite: Mathematics 50. Three to 
6 credits. IJJ; MWF. Mr. LEAVENWorRTH. 


II1f-112w-113s. CELESTIAL MECHANICS OBSERVATORY. Prerequisite: 
Mathematics 51. Three credits. Ar. Mr. BEAL. 


140w. MetHop or Least Squares. Applied especially to engineering, 
physics, and astronomy. Prerequisite: Mathematics 51. Three cred- 
its. II; TThS; 124F. Mr. LEAVENWorTH. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201 f-202w-203s. ADVANCED PRACTICAL ASTRONOMY. Prerequisite: Astron- 
omy 101-102. Three credits. Mr. LEAVENWoRTH. 


204f-205w-206s. ASTROPHOTOGRAPHY. Prerequisite: Astronomy 102. Three 
credits. Mr. LEAVENWoRTH. 


208f-209w-210s. CALCULATION OF Orspits. Prerequisite: Mathematics 51. 
Three credits. Mr. BEAL. 


BACTERIOLOGY AND IMMUNOLOGY 


Professors WinForD P. Larson, Epwarp C. RosENow,* ARTHUR SANFORD* 
Associate Professor ArtTHUR T. HENRICI. 


° 
COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


105f. HousEHotp BacterioLtocy. The decay, fermentation, and putrefac- 
tion. of foodstuffs; molds; canning; food-poisoning; cleansing pro- 
cesses. Prerequisite: general bacteriology. Forty-four hours; 3 cred- 
its. VI, VII; TTh. Muss BEnTon. 


/ 
* On Mayo Foundation. See special bulletin on graduate medical work. 
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114s. THE HicHer Bacteria. Study of morphology, cultivation, and classi- 
fication of actinomycetes, yeasts, and molds. Study of the mycoses. 
Prerequisites: general and special bacteriology. Forty-four hours; 3 
Crease iViiiVIL~ Th... Dr. -HEnrict. 


| ‘ . : 
116w. CoursE IN ImMMunNitTy. Fifth- and sixth-year medical students. 
Limited to ten students. Forty-four hours, 3 credits. VI, VII; TTh. 
Dr. Larson. 


117s. PatHoGeNtic Protozoa. Study of parasitic Protozoa in man, includ- 
ing spirochaets; intermediate hosts as agents in the spread of disease; 
cultural methods. Prerequisites: general end special bacteriology; 
Animal Biology 45 and 107. Forty-four hours;. 3 credits. VI, VII; 
TTh. Dr. Larson. . 


T18f. MorPHoLoGy ANp Taxonomy oF Bacteria. Cytology of bacteria; 
their origin and systematic position; variations and mutations in bac- 
teria; the biometrical method 2s applied to bacteriology. Prerequisites: 
general and special bacteriology. Forty-four hours; 3 credits. VI, 
Vile ETh: Dr. HENRICI. 


119f. BacTERIoLocicAL CHEMIsTRY. Chemical analyses of bacteria; 
physical agents influencing bacterial metabolism; factors stimulating 
enzyme production; nitrogen fixation. Prerequisites: general and 
special bacteriology; physiologic chemistry or phytochemistry. Sixty- 
six hours; 4 credits. Hours to be arranged. 

I20w. CONTINUATION OF IIg. Bacterial toxins; “split proteins”; bacterial 
ectivity in the alimentary tract; immunochemistry ; behavior of bacteria 
toward electricity. Sixty-six hours; 4 credits. Hours to be arranged. 

I5of-15Iw (or I50w-I5Is). ADVANCED BACTERIOLOGY. .Special problems. 
Limited to ten students. Forty-four hours; 3 credits. Hours to be 
arranged. Dr. Larson, Dr. HENRICTI. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 
201. RESEARCH IN Bacteriotocy. For qualified graduate students either 
as major or minor, in bacteriology. Hours and credits arranged. Dr. 
Larson, Dr. HENRICI. 


203. SEMINAR IN BACTERIOLOGY. One credit. 


BOTANY 
Professors C. Otto RosENDAHL, Exttas J. DuraAnp, Lee I. Knicut, JoserH- 


INE E. Tirpen; Associate Professor FrEDERIc K. Butters; Assistant 
Professors WILLIAM S. Coorer, RopNEy B. Harvey. 


Note.—For courses in plant pathology and mycology, see Department 


of Plant Pathology. 
Prerequisites—For major work, 36 quarter credits in botany; for 


minor work, 20 credits. 
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


107w. MorpHoLoGy AND TAXONOMY OF BryopHyTEs. Structure and classi- 
fication of liverworts and mosses. Prerequisites: Courses 7 and 62. 
Five credits. Ar. I106AB. Mr. DuRanp. 


1o8w. MoreHoLoGy AND TAXONOMY OF PTERIDOPHYTES. An _ intensive 
study of lycopods, ferns, and their allies. Prerequisites: Courses 7 
and 62. Five credits. Ar. 4AB. Mr. Butters. 


110w. MorpHoLoGy AND TAXONOMY OF GYMNOSPERMS. An intensive study 
of cycads, conifers, and their allies. Prerequisites: Courses 7 and 63. 
Five credits. Ar. 4AB. Mr. RoSENDAHL. 


113f-114w-115s. ADVANCED Taxonomy. Special attention is given to the 
taxonomy of different natural groups of angiosperms. Prerequisites: 
15 credits including Course 7. Nine credits. V, VI; MWF; 213AB. 
Mr. ROSENDAHL. 


118w. CytoLocy. <A study of the origin, development, structure, and func- 
tions of the plant cell and its various constituents. Prerequisites: 18 
credits. Three credits. V, VI, VII; TTh; 213AB. 


123-124f-125w-126s. MorpHOLOGY AND TAXONOMY OF THE ALGAE. Advanced 
studies in selected groups. Prerequisites: 15 credits including Course 
12 for each course. Three credits for each course, V,; Viney iie 
TTh; 104AB. Miss TILpEn. 


Any of the above courses may be taken separately. 
(123 not offered in 1922-1923.) 


127s. ANATOMY OF VASCULAR PLANTS. The microscopic structure of. vas- 
cular plants with particular attention to the development and evolution 
of the vascular system in the root, stem, and leaf. Prerequisites: 18 
credits. Five credits. III, IV; MTWFS; 213AB. Mr. Butters. 


131f. Fretp Ecorocy. A survey of the local plant communities and suc- 
cessions, and a study of the general principles of plant association 
and succession. Prerequisite: Course 21. Five credits. Ar. Ar. G. 
Mr. Cooper. 


132w. EcotocicaL ANAToMy. The individual plant and its parts as re- 
lated to environment; special plant forms and structures, their causes 
and significance. Prerequisite: Course 21. Five credits. III, IV; 
MTWES; G. Mr. Cooper. 


133s. Forest GEOGRAPHY OF NortH AmeERIcA. Preliminary discussion of 
the principles of plant distribution followed by a detailed study of 
the forest regions of North America. Prerequisite: Course 21. Five 
credits. V, VI; MWF; G. Mr. Cooper. 


141. PHysicAL PHASES oF PLANT PuHysioLocy. The intake and transloca- 
tion of materials, and the energy relations of the plant. Prerequisites: 
Course 22 and general organic chemistry. Five credits. i Ped Be 
MTWTHF; G. Mr. Knicut, Mr. Harvey. , 
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142w. Prant Metapoiism. The synthesis of plant food, its transforma- 
tion and utilization by the plant. Prerequisites: Course 22 and general 
organic chemistry. Five credits. I, II; MTWThF; G. Mr. Knicur. 


143s. PLantT METABOLISM AND GrowTH. A continuation of Course 142, 
dealing with respiration, growth, and movement. Prerequisites: 
Course 22 and general organic chemistry. Five credits. I, II; 
MTWThF; G. -Mr. Harvey, Mr. KnicHrt. 


144fors. Prant MicrocHEemistry. -A study of the location of materials 
of physiological importance in the plant and their relation to physio- 
logical processes. Prerequisites: Course 22 and general organic chem- 
istry. Five credits. Ar. Ar. G. Mr. Harvey. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201-202-203. RESEARCH PROBLEMS IN THE MorPHOLOGY OF VASCULAR 
PLants. Mr. Butters. 


205-206-207. RESEARCH PROBLEMS IN THE TAXONOMY OF ANGIOSPERMS. 
Mr. RosENDAHL. 


209-210-211. RESEARCH PropLEMS IN ALGAE. Muss TILDEN. 
213-214-215. RESEARCH PROBLEMS IN EmpBryoLtocy. Mr. DurRAnp. 


217-218-219. SPECIAL RESEARCH PROBLEMS IN THE TAXONOMY AND DiIs- 
TRIBUTION OF ALGAE. Miss TILDEN. 


221-222-223. RESEARCH PROBLEMS IN Ecotocy. Mr. Cooper. 


224. ResEARCH MEeETHops IN PLant Puysiotocy. Mr. Kwnicut, Mr. 
HARVEY. 


225-226-227. RESEARCH PROBLEMS IN PLANT PuysioLtocy. Mr. KNicuHrt, 
Mr. Harvey. 


229-230-231. RESEARCH PROBLEMS IN CyToLocy. Mr. RosENDAHL. 


233-234-235. SEMINAR. Students may register for one-hour seminar credit 
per quarter in any of the above research subjects. 


CHEMISTRY 


Professors Paut H. M.-P. Brinton, GrorcE B. FRANKFORTER, WILLIAM 
H. Hunter, Cuartes A. MANN, CHARLES F. SIENER; Associate 
Professors EvERHART P. Harpinc, FRANK H. MacDovucGAatt, M. Can- 
NON SNEED; Assistant Professors Litt1An CoHEeNn, Isaac W. GEIGER, 
LAWRENCE M. HeENpbeERSON, GEoRGE H. Montitton, Lioyp H. Reyer- 
son, Lee I. SmIrtH. 
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Prerequisites.— 

A. Chemistry as a major subject for the Doctor’s degree. All candi- 
dates who choose chemistry as a major subject must offer the follow- 
ing courses or their equivalent as prerequisites: at least 12 quarter credits 
in general inorganic chemistry and qualitative analysis, at least 10 credits 
in quantitative analysis, and at least 10 credits in organic chemistry. All 
candidates must present at least one year in college physics or one year 
of college mathematics. 

Each student who specializes in a particular branch of chemistry must 
complete certain advanced courses in connection with his choice. The 
completion of the course, however, does not satisfy the requirements made 
of the candidate for a higher degree; he must show a maturity acquired by 
intensive personal study of the literature and of the methods of chemistry. 

B. Chemistry as a minor. It is not possible to state exactly those 
courses which will be required in each case. If the major is not chosen 
in chemistry, the usual prerequisites will be at least 12 credits of general 
inorganic chemistry and qualitative analysis and 5 credits of quantitative 
analysis or 5 credits of organic chemistry. The choice of the particular 
courses to be presented in fulfillment of the minor will be made after 
consultation with the head of the department in which the major work 
falls. Either Course 120-121 or Course 135-136-137 will be acceptable as 
a minor for the Master’s degree, or for not more than one half of a 
minor for the Doctor’s degree, if the student is not taking major work 
in chemistry. 

Students choosing a branch of chemistry for their major work may 
choose physical chemistry for their minor work, but may not choose any 
other branch except by special permission of the group committee. 

C. Candidates for the Master’s degree must have a reading knowledge 
of German or French. A knowledge of German will be of more advantage 
to the candidate. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


GENERAL INORGANIC CHEMISTRY 


to1s. History or CueEmistry. The theories of chemistry from the period 
of the ancients, with particular emphasis on modern theories and laws. 
Prerequisite: Course 36. Two credits. Miss CouHen. 


10o2w. ADVANCED QUALITATIVE ANALYsIS. Includes an analysis of minerals, 
alloys, paints, and the methods of detecting some of the rarer elements. 
Prerequisite: Course 21. Two or three credits. Mr. SNEED. 


103f{-104w-105s. ADVANCED INORGANIC CueEmistrRy. A discussion of valence, 
the periodic system and the chemistry of certain elements and their 
compounds and of special subjects of inorganic chemistry such as 
valency, oxidation and reduction, complex ions, etc. Prerequisites: 
Courses 21, 36,. Three credits per quarter. Lect:, D> TThS tame 
Mr. SNEED. 
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ANALYTICAL CHEMISTRY 


I20W-I2Is. QUANTITATIVE ANALysIs. General principles, methods, and pro- 
cedure both gravimetric and volumetric. Typical problems; labdratory 
practice. Prerequisite: Course 13. Five credits per quarter. Lect. 
VI; M; 325C. Rec VI; F; 315C. VI-IX; MWF:; 310C.. Mr. Brin- 
TON, Mr. SripENER, Mr. GeicerR, Mr: Sarver. 


123f. ApvVANCED ANALYTICAL CHEMISTRY. Analytical methods for the de- 
termination of the common constituents of iron ore, iron, and _ steel 
are discussed and compared, with emphasis upon the general principles 
involved. Typical problems with laboratory practice. One lecture 
and seven laboratory hours per week. Prerequisite: Course 21 or 27 
or 28. ‘Three. credits. Lect. VI; T; 315G. Lab. VII-IX; T; VI-IX; 
Th. Mr. SmpENER, Mr. GEIGER, Mr. SARVER, 


124w. ADVANCED ANALYTICAL CHEMISTRY. A survey of the methods of 
analytical chemistry applied to the analysis of minerals and ores. One 
lecture and 7 laboratory hours per week. Prerequisite: Course 21 or 
fesse sb hree, credits, “Lect. V1::T; 315G. Lab. VII-IX; T; VI-IX; 
Th. Mr. Brinton, Mr. Smener, Mr. GeicerR, Mr. SARVER. 


125s. ADVANCED ANALYTICAL CHEMISTRY. Selection may be made to meet 
the particular needs of the student from the following: silicate analysis, 
non-ferrous alloy analysis, water analysis, problems in electroanalysis, 
etc. One lecture and 7 laboratory hours per week. Prerequisite: 
Course 21 or 123. Threé credits. Lect. VI; T; 3r5C. Lab. VII-IX; 
T; VI-IX; Th. Mr. Smpener, Mr. SaArver. 


127f-128w-129s. CHEMISTRY OF THE RaArE ELEMENTS. Chemical relations 
and general reactions of rarer elements not considered in general 
courses. Analyses of commercially important ores and compounds of 
these elements are made. One lecture and 6 laboratory hours per 
week. Prerequisite: Course 21. Three credits per quarter. Mr. 
BRINTON. 


227{-228w-220s. SELECTED Topics IN ANALYTIVAL CuHeEmiIstRY. Analyticel 
problems of an advanced nature presenting special difficulties will be 
selected for study and investigation in the leboratory, in the library, 
and by conference. Open only to graduate students who have had 18 
credits of quantitative analysis, and who have a reading knowledge 
of French and German. Two, 3, or 4 credits per quarter. Mr. 
BRINTON. 

ORGANIC CHEMISTRY 


131s. OrGANIc ANALYSIS. Practice in the identification of organic com- 
pounds, end the modern methods of qualitative organic analysis. Pre- 
requisite: Course 37. Three credits. Mr. LAurr. 


133f. REAGENTS IN OrGANIC CHeEmIstTRY. Their limits of applicability, 
methods of use, and types of substances with which they react. May 
be accompanied by appropriate laboratory work in Chemistry 138. 
Prerequisite: Course 37. Three credits. Mr. Smiru. 
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134w. THE TerRPENES. Includes the bicyclic compounds and their impor- 
tant substitution products. May be accompanied by appropriate labo- 
ratory work in Chemistry 138. Prerequisite: Course 37. Two credits. 
Mr. FRANKFORTER. 


135{-136w-137s. ORGANIC CHEmistRy. Full discussion of aliphatic and aro- 
matic series with preparation of some of the more important com- 
pounds; other work of special nature will also be required. Offered 
to graduate students taking their minor in chemistry. Prerequisite: 
Course 13. Five credits per quarter. Lect III; MWF; 325C. Lab. 
VI-VIII; TTh; 390C. Mr. Hunter. 


138f,w,s. ADVANCED OrGANIC CHEMISTRY LABorRATORY Work. Students 
may also register for this course who desire appropriate laboratory 
work for other advanced courses. Prerequisite: Course 37. Two to 
five! credits. Lab. ar; 390C. 


£39f,w,s. ADVANCED ORGANIC CHEMISTRY LABorAToRY Work. An introduc- 
tion to research work. These advanced laboratory courses may be 
taken under any member of the Division of Organic Chemistry. 
Prerequisite: Course 37. Two to five credits. Lab. ar; 390C. 


191 f-192w-193s. ADVANCED ORGANIC CHEMISTRY. An introduction to the 
literature of organic chemistry. Structure, reaction mechanism, and 
relation of physical properties to constitution. May be accompanied 
by appropriate laboratory work in Chemistry 138-139. Prerequisite: 
Course 131 or 133. Three credits ‘per quarter. JI] 7 Disease 
Mr. Hunter. 


231 £-232w-233s. ORGANIC CHEMISTRY SEMINAR. One hour a week. Open 
only to students taking research in organic chemistry. One credit. 
Mr. Hunter. 

PHYSICAL CHEMISTRY 


140f-141w-142s. PHysIcAL CHEMISTRY. A general survey of the subject. 
Three lectures and one recitation. Leboratory work three to six 
hours per week. Prerequisites: 2 years college dentistry, I year 
college physics. Three, four, or five credits, depending on the amount 
of laboratory, work. Lect. IV; MWE: Rec. .1V; S). Labsiiey ae 
WF. Mr. MacDouGALt. 


143f-144w-145s. THERMODYNAMICS AND CHEMISTRY. Prerequisites : 
Course 142 and calculus. Three credits per quarter. (Not offered in 
1922-23.) Mr. MacDouGatt. 


146f-147w-148s. Kinetic THEoRY AND Atomistics. Kinetic theory of gases 
and liquids, crystal structure, structure of atom, quantum theory. 
Prerequisites: Course 142 and calculus. Three credits per quarter. 
Lect. II; TThS. Mr. MacDouca tt. 


149s. PRINCIPLES OF CoLLoIDAL CHEMISTRY. Prerequisites: Course 141 and 
calculus. Two credits. Mr. REyERSON. 
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150s. APPLICATION OF CoLLompAL CHEMISTRY. Prerequisite: Course I4I. 
Two credits. (Not offered in 1922-23.) Mr. REYERSON. 


151s. RADIOCHEMISTRY. The occurrence, methods of isolation, and physico- 
chemical properties of the radioactive substances, together with a brief 
consideretion of the chemical, geological, and biological bearing of the 
subject. Prerequisite: Course 141. Two credits. Mr. HENDERSON. 


152f,w,s. LABORATORY CouRSE IN RaApDIOCHEMISTRY. To accompany or fol- 
low Course 151. Credits arranged. Mr. HENDERSON. 


153f-154w-155s. ADVANCED PuHysICAL CHEMISTRY LaBoRATORY. To ac- 
company or follow any of the advanced courses in physical chemistry. 
Prerequisite: Course 142. Credits arranged. Mr. MacDouGALt. 


156w. APPLICATIONS OF PHYSICAL CHEMISTRY TO ORGANIC CHEMISTRY. 
Illustrations of the use of physicochemical methods in organic research. 
Prerequisites: Courses 130 and 142. Three credits. Mr. HENDERSON. 


241f-242w-243s. PHysICAL CHEMISTRY SEMINAR. One hour a week. For 
students taking advanced courses in physical chemistry. One credit. 
Mr. MacDovucat_, Mr. HENDERSON, Mr. REYERSON. 


TECHNOLOGICAL CHEMISTRY 
161f-162w-163s. Foop ANALysiIs. Prerequisite: Course 21. Three credits 
Memecuarter., Lect. Jl*;h;oa15C. Lab, VI-IX; F: J-IT;<W:; 217C: 
Mr. Harpinc. 


164w. Exact Gas ANALysIs. Prerequisite: Course 21. One or two cred- 
its. Mr. HARDING. 


166s. MicrocHEMISTRY. Chemical methods and the microscope applied to 
minute quantities of substances and the examination of food ma- 
teriais, fibers, etc. Prerequisite: Course 21. One or two credits. 


Mr. HarpINnc. 


167f. GaAs AND Fue, Awnatysis. The chemical analysis and colorimetry 
of solid and gaseous fuels and methods of testing municipal gas. 
Prerequisite: Course 21. Three: credits. -Lect. Il: Th; 215C. ‘I-III; 
TS; 217C. Mr. Harpine. 


168w. PETROLEUM AND PETROLEUM Propucts. Examination and _ testing 
principally of gasoline, illuminating and lubricating oils. Prerequisite: 
Morse. 21.) Dhree credits, ‘Lect:dl> The 2r5G I-lf TS: °217C. 


Mr. HarpDInc. 


169s. GENERAL TECHNICAL ANALysIs. Includes a large range of topics: 
textiles and paper, paints and varnishes, asphalt and tars, boiler waters, 
soaps, edible oils and fets, and various other food materials and food 
products. Prerequisite: Course 21. One, two, or three credits. Lect. 
Moen 215, L-Lils TS 5.217C, “Mr. HARDING, 
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CHEMICAL ENGINEERING 


171s. CHEMICAL MACHINERY. Principles and materials of construction, 
operation and uses of chemical machinery. Lectures and recitations. 
Laboratory work in operating and testing. Visits to chemical plants. 
Prerequisites: Courses 21, 36. Four credits. I;, MTWThF; 111C. 


Mr. Mann. 


172f. INDUSTRIAL INORGANIC CHEMISTRY. Operations common to chemical 
industries, marketing of products, utilization of by-products, trade 
journals. Lectures and recitations. Prerequisite: Course 171. Four 
credits. I; MTWThF; 111C. Mr. Mann. 


173w. INDUSTRIAL ORGANIC CHEMISTRY. Similar to above but covering 
organic field. Lectures end recitations. Prerequisite: Course 172. 
Four credits. I; MTWThF; 111C. Mr. Mann. 


174f. CHEMICAL MANUFACTURE. (Inorganic.) Manufacture of technical 
products on a scale large enough to afford data for the determination 
of cost of manufacture. Use of semi-plant scale equipment and tech- 
nical trade journals. Laboratory. Prerequisite: Course 171. Two 
or more credits). Mr. Mann, Mr. MonrTILion. 


I75w. CHEMICAL MANUFACTURE. (Organic.) Similar to above but cover- 
ing the organic field. Laboratory. Prerequisite: Course 171. Two or 
more credits. Mr. Mann, Mr. MoNnrTILLON. 


176f-177w. APPLIED ELECTROCHEMISTRY. Application of the electric current 
to chemical processes. Laws and phenomena of electrochemistry, bat- 
teries, electroplating, electric furnace construction and operation, and 
electrolytic and electric furnace products. Prerequisite: Course 142. 
Four credits. per quarter. Lect. IJ]; MWEFE; 111C. Lab) VieViIIE: 
Th. Mr. Mann, Mr. MonriLion. . 


178s. CHEMICAL ENGINEERING. CALCULATIONS. Problems in drying, evapo- 
ration, filtration, and general chemical processes. Prerequisite: Course 
173. Three credits. Lect. II]; MWF; a11C. Mr. Monrtitton. 


179s. ADVANCED APPLIED ELECTROCHEMISTRY. The more recent develop- 
ments in this field. Prerequisites: Courses 142, 176, 177. Four credits. 
Mr. Mann, Mr. MonrTIL1on. 


180f-181w-182s. DrEsIGN oF CHEMICAL EQUIPMENT AND PLants. Based 
on collected data of the subject. Classroom and laboratory work. 
Prerequisite: Course 173. Two credits per quarter: VI-VIID; TB: 
Mr. Mann, Mr. Monrition. 


183f. CHEMISTRY OF ExpLosivEes. History, development, manufacture, and 
uses. Lectures, required reading, and reports. Prerequisite: Course 
173. Four credits. Mr. FRANKFORTER. 


184s. OrcANic Dyesturrs. The technical chemistry of commercial dyes 
and their intermediates. Class and laboratory. Prerequisite: Course 
173. Five credits. Mr. FRANKFORTER. 
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185s. ADVANCED CHEMICAL MANUFACTURE. Problems in the manufacture 
of special chemicals on a large scale, using the industrial chemistry 
laboratory. Prerequisites: Courses 174, 175. Three credits Mr. 
Mann, Mr. MonriLion. 


186s. GAS MANUFACTURE AND DistriBuTIon.. Three credits. Mr. Mon- 
TILLON. 


271 f-272w-273s. SEMINAR. Presentation and discussion of papers concern- 
ing the newer developments in chemical industries. One credit. Mr. 
Mann, Mr. MontiLion. 3 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


301 f-302w-303s. RESEARCH Work IN INorGANIC CHEMIstTRY. Credits to be 
arranged. Mr. SNEED, Mr. HENDERSON, Mr. REYERSON. 


321£-322w-323s. RESEARCH WorK IN QUANTITATIVE ANALYSIS. Credits to 
be arranged. Mr. Brinton, Mr. SmeENER, Mr. GEIGER. 


3311-332w-333s. RESEARCH WoRK IN ORGANIC’ CHEMISTRY. Credits to be 
arranged. Mr. FRANKFORTER, Mr. Hunter, Mr. SMITH. 


341f 342w-343s. RESEARCH WorK IN PuysicaL CHEMISTRY, INCLUDING 
Work IN ELECTROCHEMISTRY, RADIOCHEMISTRY, AND CoLLoips. Cred- 
its to be arranged. Mr. MAcDoucatL, Mr. HENpERsSonN, Mr. REYER- 
SON. 


361f-362w-363s. RESEARCH Work IN TECHNOLOGICAL CHEMISTRY. Credits 
to be arranged. Mr. Harpina. 


3711-372w-373s. RESEARCH WorK IN CHEMICAL ENGINEERING—INDUSTRIAL 
INORGANIC AND INDUSTRIAL ORGANIC CHEMISTRY—APPLIED ELECTRO- 
CHEMISTRY, ELECTRIC FURNACE Work, AND CHEMICAL MANUFACTURE. 
Credits to be arranged. Mr. FRANKForRTER, Mr. MANN. 


CIVIL ENGINEERING 


Professors Freperic H. Bass, Arvin S. Cutler, FRepERICK M. Mann, 
Joun I. ParceL; Associate Professor FRANK B. Row ety; Assistant 
Professor Grorce A. MANEY. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


For prerequisites see bulletin of College of Engineering and Archi- 
PeCrure: 


12Z1f. RaitwAy ENGINEERING. Design and construction of railroad build- 
ings and tracks. Method of computing earthwork, and estimates and 
reports. Three credits. Mr. Cut Ler. 


122w. RAILWAY ENGINEERING. Train resistance, grades, curvature, dis- 
tance, rise and fall, as factors in location and operation of rail- 
roads. Train-loading, acceleration, retardation; locomotives and equip- 
ment. Operating costs governing grade revision. Three credits. Mr. 
CUTLER. 
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123s. RaiLwAy ENGINEERING. Lectures, office work, and field inspection. 
Design and operations of various types of yards and terminals, and 
terminal facilities. Signalling and interlocking. Three credits. Mr. 
CUTLER. ‘ 


124w. TRANSPORTATION. Operating problems of railway, highway, ocean, 
and inland waterway transportation. Typical design and equipment. 
Cost and value of service, valuation, regulation, present systems, and 
organizations. Three credits. Mr. CUTLER. 


125s. TRANSPORTATION. Specific illustrative problems: Twin City and Mis- 
sissippi Valley traffic situation, Mississippi River experiment, New York 
Barge Canal, Great Lakes traffic, St. Lawrence River project, Panama 
Canal status. Rapid transit, motor transport. Aerial transport. Three 
credits. Mr. CutTLer. 


131f. Bripce ANALysIs. Stresses in simple span railway bridge trusses of 
the larger type. Four credits. Mr. MANEy. 


132w. BripcE Desicn. Design and detail drawing of railway plate girder 
viaduct. Three credits. Mr. MANEy. 


133s. BripceE DeEsicn. Complete design end detail drawing of railway pin 
truss span. Three credits. Mr. MAney. 


134s. STATICALLY INDETERMINATE STRUCTURES. General theory deflec- 
tions and statically indeterminate stresses and their application to 
continuous girders, frames, swing bridges, redundant members. Three 
credits. Mr. Parcet, Mr. MANEY. 


146f,w,s. CEMENT AND CONCRETE Laporatory. Laboratory technique and 
experimental investigation of special problems in cement, concrete, and 
reinforced concrete. Three credits. Mr. LAGAArp. 


161f. Hyprotocy. Rainfall, evaporation, transpiration, percolation, run- 
off. Flood and low water flows of streams. Storage problems. Three 
credits. Mr. Bass. 


162w. WaTER SUPPLY ENGINEERING. Sources of supply. Laboratory meth- 
ods of testing water; wells, surface water intakes, conduits and pipe 
lines, distribution systems, and purification plants. Selection of pump- 
ing machinery and motive power. Three credits. Mr. Bass. 


163s. SANITARY ENGINEERING. Quantities of sewage and storm water; 
precipitation and run-off. Sanitary sewer system for a small commu- 
nity; storm water system for a city district. Steam pollution and — 
sewage disposal. Three credits. Mr. Bass. 


164w-165s. WATER Power. Types of low, medium, and high head develop- 
ments. Details of developments. Types of dams. Turbine settings and 
characteristics. Three credits. Mr. Bass. 
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171f. Burtpinc Sanitation. The location and orientation of buildings; 
lighting, ventilation, water supply, plumbing, sewage, and refuse dis- 
posal. Two credits. Mr. Bass. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


221 {-222w-223s. RaiLwAy ADMINISTRATION. An analysis of railway or- 
ganization and methods of management and operation. Principles of 
valuation and rate-making. Three credits. Mr. Cur ter. 


224. RAILWAY TERMINALS AND Yarps. A continuation of Course 123. 
Three credits. Mr. CurTLer. 


261s. WATER AND SEWAGE PURIFICATION. Continuation of Course 163. 
Design of water purification and sewage disposal. Three to five cred- 
its. Mr. Bass. 


262. WATER SuppLty PropLteEMsS. Continuation of Course 162. Three to 
five credits. Mr. Bass. 


251s. HighwAy Lasoratory. Investigation in cooperation with State 
Highway Department. Three to five credits. Mr. Lane. 


252. HicHway ADMINISTRATION. Problems of highway administration and 
finance. Three to five credits. Mr. Lane. 


271. BumpING SANITATION. A design course in the sanitation of buildings. 
Heating and ventilating, plumbing, lighting. Housing problems. Three 
to five credits. Mr. Bass, Mr. Row ey. 


272. CiTy-PLANNING. -The physical eiements of. the city; topography, 
drainage, geology. Public works and structures. Street arrange-_ 
ments; rapid transit; railroad terminals. City-districting. Subsur- 
face structures. Esthetic features of the city; the civic center; parks; 
boulevards; public buildings. Three to five credits. Mr. Bass, Mr. 
MANN. 


234f-235w-236s. ADVANCED STRUCTURAL DesicN. Fundamental theory of 
stresses applied to special problems. Relative economy in design. 
Comparative study of specifications. Three to five credits per quarter. 
Mr. Parce.. 


237-238. STRUCTURAL LaporATorY. Similar to 234, but dealing mainly with 
experimental problems in structural steel. Strain gauge study of 
actual stress distribution in beems, columns, and riveted joints. Three 
to five credits per quarter. Mr. Maney, Mr. LaGaarp. 


245f-246w-247s. ADVANCED REINFORCED CONCRETE ANALYSIS. ® Critical re-. 
view of the literature 6f reinforced concrete and study of the advanced 
theory. Study of test data and analysis of stresses in reinforced con- 
crete structures. Three to five credits per quarter. Mr. Maney, Mr. 
LAGAARD, 
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280f-281w-282s. Civic ENGINEERING RESEARCH. Original work along lines 
of plain and reinforced concrete, structural steel, hydraulics, municipal 
and transportation problems. Investigations, reports, tests, designs. 
Five credits per quarter. Mr. Bass, Mr. Cutrier, Mr. Parcer, Mr. 
Maney, Mr. Lacaarp, Mr. LANG. 


COMPARATIVE LITERATURE 
Professor Oscar W. FIRKINS. 


COURSES 


IOI-102-103.t Drama. An outline of the history of drama, including the 
drama of to-day. Lectures and readings. III; TThS; 113F. Mr. 
FIRKINS. 


105-106-107.+ PRINCIPLES OF Criticism. Lectures and readings. VI; MWF; 
113F. Mr. FirkKInNs. 


110. THE INTERNATIONAL RoMANTIC MovEMENT IN Europe (1775-1825). 
Theil Phos 113 Fh. eM. eHIRKING. 


203. THE ARTHURIAN LEGEND: from Geoffrey of Monmouth to Tennyson 
and Wagner. Mr. FirkKINs. 


206. FRENCH AND ENGLisH LITERARY CriTICISM: from the sixteenth cen- 
tury to the present time. Mr. FirkINs. 


COMPARATIVE PHILOLOGY 


Professor FREDERICK KLAEBER; Assistant Professor SAMUEL KROoESCH. 


Prerequsites—This department besides offering courses in the general 
principles of linguistic science, affords an opportunity for elementary studies 
in comparative Indo-Europeen philology, and more particularly the investi- 
getion of Old German dialects. Related courses in English philology will 
be found under English Language and Literature. 

As a matter of course, candidates for the Master’s degree must have 
a knowledge of Latin and German; candidates for the Doctor’s degree 
must have a knowledge of Greek also. 

Students are advised to confer with the department before selecting 
courses. 





COURSES FOR+ UNDERGRADUATE AND GRADUATE STUDENTS 


101f-102w. GENERAL INTRODUCTION TO THE SCIENCE OF LANGUAGE. Pre-: 
requisite, one of the following groups: (1) five years’ foreign language, 
four may be in high school and one in college; (2) two years’ foreign 
language. Prerequisites same as for Course 1o1. Three credits. IV; 
205F. Mr. KLAEBER. 


~~ 
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103f. UniversaL Lancuace. Comparison of families of languages gram- 
matically and lexically. Movement for creation of an international 
language. Prerequisites same as for Course 101. Three credits. IV; 
TS; 205F. Mr. Kiarser. 


105s. THE LiFE oF Worps. Etymology, and semasiology. Growth of vo- 
cabulary; change of words in form and meaning. Prerequisites same 
as for Course 101. Three credits. VI; TTh; 205F. Mr. Kaeser. 


108f. CoMpARATIVE PHoNneTics. A study of speech sounds and the nature 
_ of their production with especial reference to English, French, and 
German. Open to students of the modern languages. Prerequisites: 

2 credits in other than elementary courses. This course is identical with 
German 108. Three credits. Hours to be arranged. Mr. KrorscuH. 


109f-I110w-I1Is. History oF THE GERMAN LANGUAGE. Identical with Ger- 
man 109-110-111. Nine credits. (Not offered in 1922-23.) Mr. 
KLAEBER. 


141f-142w-143s. HistoriIcAL GRAMMAR OF THE ENGLISH LancGuaceE. I. 
Sounds and spelling. II. Accidence and syntax. Nine credits. (Not 
offered in 1922-23.) Mr. KLAEBER. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


202. CoMPARATIVE GRAMMAR OF THE GREEK, LATIN, AND GERMANIC LaNn- 
Gcuaces. A general survey of the field of Indo-Germanic philology will 
be particularly emphesized. Study of the grammar, reading of texts, 


203-204. Gotuic. The relation of Gothic to other Germanic dialects will 
be particularly emphasized. Study of the grammar, reading of texts, 
discussion of problems. Mr. KLAEBER. 


205. URGERMANISCHE GRAMMATIK. Lectures and study of standard works. 
Mr. KLAEBER. 


206. COMPARATIVE PHONOLOGY OF ENGLISH AND. GERMAN. Elements of 
phonetics; history of English and German sounds; orthography. Mr. 
KLAEBER. 


207-208. Otp Saxon. Old Saxon grammar; interpretation of the Heliand 
and Genesis. Mr. KLAEBER. ; 


209-210. Orp HicH German. Braune’s Althochdeutsche Grammattk; 
Braune’s Althochdeutsches Lesebuch. This course is identical with 
German 209-210. Mr. KLAEBER. 


211-212. RESEARCH SEMINAR. Competent graduate students will be ad- 
vised and assisted in research along special lines. Mr. KLAEBER. 
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DAIRY HUSBANDRY 


Professors CLARENCE H. Eck.es, JosepH R. Keiruiey; Assistant Professor 
ALLAN B. RAYBURN. 


Students taking their major in dairy husbandry may be exempted from 
the language requirements for the Master’s degree. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


1o1f. Mik Propuction. Problems of the dairy farmer with laboratory 
work. IV; MTWF; 4oDH. Mr. ECKLEs. 


102s. MarkeT Mix. Lectures and laboratory work. VI, VII; MWF; 
30DH. Mr. KEITHLEY. 


103w. Dartry StocK-FEEepinG. Application of the principles of nutrition 
to special problems of feeding the dairy cow and growing the young 
animals. II]; MWF;'30DH. Mr. Ecxkies. — 


104f. :ApvANCED Stupy oF Dairy Breeps. Practice in comparative judging ; 
selection and valuation; visits to purebred herds. III; S; V, VI; TTh; 
40DH. Mr. RAyBurRN. 


105f-106w-107s. SEMINAR. Special investigation and study of selected 
topics. Reports on assigned subjects and reviews recent scientific in- 
vestigations. II; S; 30DH. Mr. EcKtEs. 


111f. Datry Propucts I. The chemical, bacteriologic and economic prob- 
lems in the manufacture and marketing of butter and ice cream. 
Laboratory exercises. I; MW; II, III]; Th; 39DH. Mr. KerrHrey. 


112s. Darry Propucts II. Similar to 111f with special application to cheese, 
condensed milk, and milk powder. Laboratory exercises. IV; TF; 
Vo VI54T; 39DH.. yMR Keita, 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


202f-203w-204s. RESEARCH IN Dairy HussBanpry. Facilities offered for 
study and investigation of subjects pertaining to dairy cattle. Students 
are allowed to assist at times with investigations under way in the 
experiment station. Arranged to meet the needs of individual student. 
30DH. Mr. EcKLEs. 


205f-206w-207s. Dartry Propucts. Opportunity and facilities are offered 
for the study and investigation of problems concerning common dairy 
products. The work is arranged to meet the needs of the individual 
student. Mr. KEITHLEY. 


‘ 


ECONOMICS : 


Professors GreorcE W. Dowrtz, JoHN D. Biacx, Roy G. BiaKey,’ FREDERIC 
B. Garver, NorMAN S. B. Gras; Associate Professors Atvin H. 
Hansen, Bruce D. Munpcett, CLare L. Rotzet; Assistant Professors 


1 Absent on leave, 1922-23. 
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Z. CyrarK Dickinson, Ernest A. Herman, Howarp S. Noste, H. 
Bruce Price, JoHN J. ReicHarp, J. Weenes STEHMAN, HOLBROOK 
WorkINcG; Professorial Lecturer J. FRANKLIN EBERSOLE. 


Candidates for higher degrees will be accepted as majors in economics 
in the following fields: money and banking, public finance, economic theory, 
economic history, labor statistics, agricultural economics; marketing, land 
economics, farm finance, economics of agricultural production, agricultural 
prices. . 

GENERAL ECONOMICS 


Prerequisites—For major work, 27 quarter credits for those offering 
Economics 1-2, or Economics 20-21, or their equivalent; 18 quarter credits 
for those not presenting one of these courses or an equivalent. These 
credits should include Money and Banking, Statistics, and Accounting. 
Candidates not presenting these fundamental courses upon registration in 
the Graduate School may be required to complete them in addition to the 
regular course requirements for the degree. 

Majors and minors——Major and minor work for the Master’s degree 
may both be taken in economics if the candidate presents a program of 
courses properly complementing each other and not too closely related, if 
approved by the Executive Committee of the Graduate School. Agricul- 
tural economics and economic history will usually be considered satisfac- 
tory as majors or minors distinct from general economics. : 

Required courses—AIl candidates for the Master’s degree must com- 
plete Economics 103-104, or Economics 203-204-205, or the equivalent of 
either. Other courses will be required according to the field in which the 
candidate is working. Ordinarily at least one full graduate seminar must ~ 
be carried throughout the year. 

Language requirement.—Candidates for the Master’s degree in eco- 
nomics are required to have a reading knowledge of a foreign language 
only when the thesis is’ written in the following fields: money and banking, 
public finance, economic theory, economic history, and. labor. 


AGRICULTURAL ECONOMICS 


Prerequisites—For major work 18 quarter credits. If, however, these 
credits do not include courses in Money and Banking, Statistics, and Ac- 
counting, these may be required in addition to the regular course require- 
ments for the degree. Farm Management II and III may be included as 
economics prerequisites. 

Majors and minors—Upon approval of the graduate faculty, candi- 
dates doing their graduate work in agricultural economics may take their 
minor in general economics. 

Language requirements——Candidates for the Master’s degree in agri- 
cultural economics must have a reading knowledge of a foreign language 
only when the thesis is in land economics or farm finance. 


¢ 
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


.103f-104w. VALUE AND DISTRIBUTION. Six credits. VII; MWF; 102MA. 
Mr. GARvVER, Mr. WorKING. 


105s. History oF Economic IpEaAs.. Three credits. VII; MWF; 102MA. 
Mr. GARVER. 


112f. Business Statistics. Three credits. II; TThS; 202MA. Mr: 
MUDGETT. 


I13w. THEORY OF StTaTisTics. Three credits. II]; TThS; 213MA. Mr. 
MUDGETT. 


117w.* Prices OF FAarM Propucts. Three credits. II; .T Ths. Mr. 
WorKING. 


118f-119w-120s. Economic History or Europe AND THE UNITED STATEs, 
1750 TO THE PRESENT. (See History 113-114-115.) 


121f-122w-123s, Economic History or Europe, 1300-1750. (See History 
116-117-118.) 


131 f-132w-133s. Cost AccounTING. Nine credits. (1) II; TThS; 109MA. 
(Oy ATT hos r0GOM Aj (iV Rea OBLat 


135w-136s. AUDITING. Four credits. Il; MWF; 209MA. Mr. ReEIc- 
HARD. 


134f. IncomME Tax AccountTING. Two credits. II; MWF; 202MA. Mr. 
REIGHARD, 


137{-138w-139s. ACCOUNTING PRACTICE AND ProcepuRE. Nine credits. (1) 
Ill; MWF; 1o9MA. (2) IV; MWF; 102MA. Mr. HEILMAN. 


143f-144w,143w-144s. THE FINANCIAL SystEM. Eight credits. Fall to 
winter. Lect..1V; T:. (1) VIII; MIEW: 200MA. 7(2)e tee 
I0OQMA. (3) II]; MWE; 202MA. (4) IL; TThS: 317 Sees 
TThS: 2090MA.: (6) VI; (-MWF; 209MA. \ (7) 111; SW Ree 
(8) Il; MWF; 110F. Winter to spring. IV; MWFS. Mr. Dow- 
RIE and others. 


145s. ForEIGN ExcHaANGE. Three credits. Il; TThS; 102MA. * Mr. 
Dowrik. : 


146f. INVESTMENTS. Three credits. IX; MTW; 209MA. Mr. EBERSOLE. 


147s. BANK ADMINISTRATION. Three credits. IX; MTW; 209MA. Mr, 
EBERSOLE. ; 


149w,s. Business Cycies. American business conditions since 1890 with 
regard to the great cycles of alternate prosperity and depression, and 
financial panics. Critical examination of all the available business 
barometers designed to forecast similar conditions. Three credits. 
IX; MTW; 2090MA. Mr. EBERSOLE. 


* Given at the University Farm. 


? 
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150s.* ADVANCED Farm FINANCE. Three credits. Mr. Dowrle. 


153w. THE Trust PropremM. Three credits. I[; MWF; 213MA. Mp. 
NELSON. 


154s. Pusptic Utitiries. Three credits). MWF; 1o2MA. Mr. REIGHARD. 


Geom CORPORATION FinAncf®. “Lect. Il]; S. -LitTh. (1). Il; - TTh; 
moon.» (2) STIL; Tih: 102MA.. (3) TIl;; MW; 202M A: . (4) LV= 
Weve 2OONVA. «(5))) Vive Tih; 213MA. .(6)° VIL; TTh; 102MA. 
Mr. STEHMAN. 


156f. ApvANcep Corporation FINANCE. ee ie EaSt o> 213M As Ni, 
STEHMAN. : 


160s. Economic Motives. Psychological approach to certain problems of 
economic theory. Three credits. VII; MWF; 202MA. Mr. Dicx- 
INSON. 


161f,w. Lasor PRopLEMS AND TRADE UNIonIsM. Three credits. Fall. Lect. 
Ieee = 202M. A. -(7) 1V+ Fs 202MA.> (2) 1V; Fi; 2090MA.*"(3) 
IVi; T; rozMA. Winter. III; TThS; 302D. Mr. Hansen. 


162w. THE Lapor MovEMENT IN AMERICA AND ENGLAND. Three credits. 
IV; MWF; 202MA. Mr. HANSEN. 


167w. INDUSTRIAL: RELATIONS. Principles of labor administration for 
various types of organization and workers. Job analysis, wages, sta- 
bility of work, joint relations. Three credits. I]; TThS; 209MA. 
Mr. DIcKINSON. 


168s. PERSONNEL MANAGEMENT. Problems and methods as to employment, 
promotion, training, health, safety, hours, working conditions, and 
employees’ service. Three credits. IIT; TThS; 209MA. Mr. DicxK- 
INSON. 


169s. THE Lapor AND SocitaLtist MoveMENT IN Europe. Three credits. 
IV; MWFE; 202MA. Mr. Hansen. 


176f,s. ComMMERCIAL PoriciEs. Theory of international commerce; free 
trade, reciprocity, subsidies, preferential treatment, the open door, 
internetional finance, commercial treaties, foreign politics, and other 
governmental and organized efforts to affect trade. American vorob- 
lems emphasized. Thfee credits. I; MWF; 202MA. 


177w. Foreicn Trape. Three credits. 1; MWF; 202MA. — 


180f-181w-182s. SEMINARS FOR SENIORS AND GRADUATES. Intensive. study 
of problems in respective fields of specialization. In 1922-23 seminars 
will be offered in the following: 


* Given at the University Farm. 
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No. Title Hour Day Building 
AN SAC COUNTING OFA Sistale etateiinivist schotedtintane telecete etme tere V3-VI Tie 301MA 
Bin Business vb inanCeraciteled ne brcee cei eae VIII MWEF 213MA 
CORBIMarketin gee hi 9 ae ey devs Girl cis ol tee teers Chee a ene VII-VIII4 TTh 213MA 
Ezuindustrial@Relationse siccme scare ee teriete rie ' Ar Ar Ar 
Espo Statistics otadlixd eae atte veka retake «el casero: Ar Ar Ar 
GP eMarketing of sharma roguctsus cr arise stem Ar Ar Ar 
DEw Mabor whe cies cle cine eieoadaiee take Gish ccetiesatetsls sted eine Ar Ar Ar 
FIGS PrICeS Of es Hari Ge TOC UCtSxavecesstciclnie sivieiere vere Ar Ar Ar 


191f-192w. Pusiic FINANCE. Six credits. II]; MWF; 209MA. 
193s. STATE AND LOCAL Taxation. Three credits. III; MWF; 209MA. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


203{-204w-205s. SEMINAR IN Economic THEoRy. Intensive study of a 
limited field in economic theory. Individual investigation, reports, 
and group discussion. The topic for 1922-23 will be in the theory of 
value. Nine credits. VIII%-IX; TTh; 10o4MA. Mr. Garver. 


210{-211w-212s. SEMINAR IN Economic History. (See Department of 
History.) . 


106w: Lanp Economics. Land as a factor of production; rural and 
urban land utilization; rents and land values; land classification; land 
exchange. Three credits). VII; MWF. Mr. Brack. 


106s. Lanp Economics. Three credits. VII-VIII4%; TTh. Mr. Brack. 


107s. LAND TENURE. Property in land; tenancy; farm labor; evolution of 
the tenure classes. Three credits. VII; MWF. Mr. Brack. 


108w. MARKETING OF Farm Propucts. Three credits. I; TThS. Mr. 
PRICE. 


I10s-I11f. PrRacticE CouRsE IN MarxKeEtTinc. Eight to twelve weeks of 
experience as an employee in central or local markets. Careful study 
end observation of methods. Written plans and reports. Three cred- 
its. To be arranged. Mr. PRICE. 


116f. Economics oF AGRICULTURAL PropucTion. Three credits. I; TThS. 
Mr. Brack. 


116w. Economics oF AGRICULTURAL PropuctTion. Three credits. III; 
TihS?MrreBracK? 


126f. PRINCIPLES oF CoOPERATION. Three credits. III; MWF. Mr. 
Brack, Mr. MILLER. 


127w-128s. MARKETING ORGANIZATION AND MANAGEMENT. Principles of 
accounting and business organization applied to the organization end 


management of proprietary and cooperative marketing business units. 
six credits. III; MWF. Mr. Brack. | 
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219f-220w-22Is. SEMINAR IN AGRICULTURAL Economics. Topics and hours 
to be arranged. Mr. BLack. 


EDUCATION 


Professors Metvin. E. Haccerty, LEonarp V. Koos, WitFrorp STANTON 
Miter, Mervin Gorpon NEALE, ASHLEY V. StTorM, FLETCHER H. 
Swift; Assistant Professors ALBERT M. Fretp, Ross L. Finney, Mar- 
VIN J, VAN WaAGENEN; Professorial Lecturer FREDERICK KUHLMANN. 


Prerequisites —For major work, at least 6 quarter credits in psychology 
and in addition to this a total of not less than 18 quarter credits of under- 


graduate work in education. 
Exemption from the language requirement for the Master’s degree 


may be made in individual cases. 

Departmental conferences.—Every alternate Monday all graduate stu- 
dents majoring in education are expected to meet with the departmental 
staff from 7:30 to 9:00 p.m. for conference regarding subjects of original 
investigation. This work carries no credit. 


Note.—Candidates for the University state teacher’s certificate may 
offer Course IOI, 102, or 103 in place of Education 1. 


SUGGESTED COURSE FOR:-ALL CANDIDATES FOR DEGREES 


208w. Metuops or EpucaTIoNAL ResearcH. Suggested for all candidates 
for degrees. Two credits. III, IV; S; 113Ed. Mr. Swirr. 


EDUCATIONAL ADMINISTRATION 
113f-114w. HicH ScHoot Curricutum. Four credits. III], IV; S. Mr. 
Koos. 


113s. High ScHoot Curricutum. Three credits. II; TThS, Mr. Koos. 


T19w. ELEMENTARY SCHOOL CurRRICULUM. Prerequisites: Education 1 and 
3. Three credits. I; MWF. Ar. Mr. NEALE. 


t19Tf-120Tw. ELEMENTARY ScHoot CurrIcULUM. (Same as above for 
teachers.) Two credits. I, Il; S; 113Ed. Mr. NEALE. 


123s. SUPERVISION oF HiGgH ScHoo_ INstructTion. A course combining 
consideration of principles and their application to improving high 
school instruction in the academic and special subjects. Prerequisites : 
10 hours in education. Three credits. III; MWF; ar. 


124f. EpucATIONAL ADMINISTRATION. The organization and administration 
of state and city school systems with interpretations. Three credits. 
IX; MWE; 205Ed. Mr. NEALE. 


125w-126s. Ciry ScHoot ADMINISTRATION. For superintendents and prin- 
cipals. Prerequisite: Education 124. Six credits. III, IX; MWF: 


205Ed. 
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160f-161w-162s. THEORY oF SUPERVISION. Purpose, technique, conditions, 
and testing of supervision. Prerequisites: Education 11 or equivalent. 
Six credits. ) LLIN Seaare 


164w. PropLeMs oF HicH ScHoot ADMINISTRATION. Prerequisites: Edu- 
cation 1 and 3. ‘Three credits. III; TThS. Mr. Koos. 


167f. Junior HicH Scuoor. A study of the special purposes of this 
institution and the appropriate reorganizations to achieve them; the 
history of the movement. Prerequisites: Education 1 and 3. Three 
credits. II; T&@hS. Mr. Koos. 


167w-168s. JuNior HicH Scuoor. (Same as above.) Prerequisites: Edu- 
cation 1 and.3. Four credits. IX, X; Th; 102Ed. Mr. Koos. 


173w. City ScHoot Finance, Part I. A study of municipal school funds 
and their expenditure with special) reference to their relations to 
other municipal funds and costs. Three credits. VII; MWF. Mr. 
SWIFT. 


174f. Pusiic SCHOOL Frnance. A critical study of problems of federal 
and state aid to public schools. Students are strongly advised to take 
as preparation or in conjunction with this course Economics 191f-192w 
Public Finance, and Education 126f-127w Methods of Educational Re- 
search. Two credits. VII; TTh; 205Ed. Mr. Swirr. 


175s. Ciry ScHoot Finance. Analysis of unit costs on various bases; 
comparative cost accounting systems, budgets, financial records, and 
reports. Three credits. VII; MWF; ar. Mr. NEALE. 


178f-179w. ScHooL Surveys. Literature and methods of school surveys. 
Six credits. VIII; MWF. Mr. NEALE. 


205f-206w-207s. SEMINAR IN EpUCATIONAL ADMINISTRATION. Prerequisites: 
Education 124, 125-126, 160-161-162. Ar.; 111Ed. Mr. NEALE. 


215f-216w-217s. SEMINAR IN Pusiic EpuCATION IN THE UniteED_ STATES. 
The following may be considered typical problems: school support, 
school supervision, administration units. Prerequisites: Education 1 
or IOI-102-103 and 3. Six credits. IX, X; W:. Mr. Swirt. 


218f-219w-220s. SEMINAR IN SECONDARY SCHOOL PrRosiFMs. Six credits. 
Ar; 111Ed. Mr. Koos. 


EDUCATIONAL PSYCHOLOGY 


106f-107w-108s. ADVANCED EpuCATIONAL PsycHoLocy. Advanced work in 
genetic psychology, origin and nature of human organism, development 
and control of instincts. Methods of ‘measuring rate of learning; 
typical learning experiments. Group and individual differences, and 
their relations to educational practice. Prerequisite: Education 55 or 
equivalent. Nine credits. II]; MWF. Mr. Van WaceEnen., 
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111s. EpucaTIoNAL DracGnosis. The typical educational problems involving 
the nature and use of educational scales, standard tests, and programs 
of remedial educational procedure based on the results of the test. 
Prerequisite: Education 55 or equivalent. Three credits. II1; MWF. 
Mr. VAN WAGENEN. 


111 Tf-112Tw. EpucatTionaL D1acnosis. (Same as above for teachers.) 
Four credits. I, II; S. Mr. VAN WacGENEN. 


126f. Statisticar Metuops. This course is ordinarily required of all 
candidates for advanced degrees. Two credits. IX, X; T. Mr. 
Van WAGENEN. 


127w-128s. ADVANCED STATISTICAL METHODS. Prerequisite: Education 126. 
Four credits. IX, X; T. Mr. VAN WAGENEN. 


134f-135w-136s. MENTAL TrEsTS AND MeEntTat Dracnosis. A_ laboratory 

~ course in the study of individual differences by means of mental tests. 
Methods of treating superior and subnormal children. Prerequisite: 
Education 55 or equivalent. Six credits. VII, VIII; MW. Mr. 
MILLER. 


143-144-145. INDIVIDUAL MENTAL EXAMINATION. For teachers of sub- 
normal children. Demonstration and practice in mental diagnosis. 
Prerequisite: Education 55 or equivalent. Six credits. I, IJ; S. Mr. 
KUHLMANN. 


138w-139s. EXPERIMENTAL EpucaTion. A laboratory course in the use 
of experimental methods, particularly in the field of the psychology of 
learning. Prerequisite: Education 55 or equivalent. Four credits. 
IX, X; MW. (Not offered in 1922-23.) 


149f-I50w-15Is. PsycHo-EDUCATIONAL CrLiINic. Conducted in codperation 
with the Department of Sociology and the Medical School clinics in 
pediatrics and nervous ahd mental diseases. Students will receive sys- 
tematic instruction in giving psychological examinations and in scien- 
tific interpretation of data. Prerequisite: Education 134-135-136. Three 
to 9 credits. 11:30-1:30; MWF; Millard Hall. 


146f-147w-148s. PRACTICE CouRSE IN MENTAL ExAmINATION. For teachers 
of subnormal children. Conducted in codperation with the public schools. 
Results studied in relation to medical and school data. Prerequisite: 
Education 134-135-136. Three credits. Ar. Mr. KuHLMANN. 


153f-154w-155s. RESEARCH PROBLEMS IN EpucATIONAL PsycHoLocy. Pre- 
requisites: Advanced courses necessary to pursue problems., Consult 
instructor. Credits and hours arranged. Mr, SE EEO Mr. MILLER 
Mr. VAN WacENEN, Mr. KUHLMANN. 


s 


156s. PsycHoLoGy oF VocATIONAL EpucaTion. Attention given to matters 
of personnel, acquisition of skill, motivation of workers, and efficiency 
of administration. Prerequisite: Education 55 or equivalent. Two 
Srecites ely iL.» 19 %e Psy. 
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184f-185w-186s. MENTAL DericiENCy. Survey of mental deficiency in chil- 
dren and adults. Physical traits including study of brain defects, 
causes and heredity; psychology of mental deficiency; social problems 
of feeblemindedness. Subject treated with reference to the training 
of defectives. Prerequisite: Education 55 or equivalent. Six credits. 
III, IV; S. Mr. KuHLMANN. 


197{-198w-199s. SEMINAR: PROBLEMS OF SUBNORMALITY. Review of the 
important literature and original investigation. Two credits. IX, X; 
F. Mr. KUHLMANN. 


201 {-202w-203s. SEMINAR IN EDUCATIONAL PsycHoLocy. <A research course 
for graduate students. Required of all students writing theses in edu- 
cational psychology. Six credits. IX-X; M; 203Ed. Mr. Haccerry. 


History or EpuCATION 


to1f. FouNDATIONS OF MopErRN EpucaTion. Emphasizes the more imper- 
tant elements in modern education derived from the Hebrews, Greeks, 
Romans, Middle Ages, and Renaissance. Prerequisites: psychology, 
6 credits and 6 credits in the Department of History. Three credits. 
VIII; MWF; 205Ed. Mr. Swirt. 


102w. History oF MopERN SECONDARY AND HiIGHER EDUCATION IN EUROPE 
AND AMERICA. Prerequisites: psychology, 6 credits and 6 credits in 
the Department of History. Three credits: VIII; MWF; 205Ed. 
Mr. Swirt. 


103s. History oF Mopern ELEMENTARY Epucation. Emphasis upon the 
rise of state systems and upon the history of modern educational reform. 
Prerequisites: same as for Courses. 101 and 102. Three credits. VII; 
MWFEF;; 205Fd. Mr. Swirt. 


129w-130s. EpUCATIONAL CLassics. Prerequisite: Education 1 or 101I-102- 
103. Six credits. VII; MWF; 205Ed. (Not offered 1922-23.) Mr. 
Swirt, Miss ALEXANDER. 


I3I1W-132s. COMPARATIVE SCHOOL SysTEMs. A survey of the existing school 
systems of France, England, Germany, Denmark, with special reference 
to educational conditions in the United States. Prerequisite: Education 
I Or IOI-102-103. Six credits. III; MWF; 102Ed. Miss ALEXANDER. 


187f-188w-189s. SEMINAR IN EpucaTIoONAL Sociotocy. The selection of 
problems to be determined in part by the student’s interest. Pre- 
requisites: Education I or I0I, 102, 103 and 3. Six credits. I, II; 
S. Ar. Mr. FINNEY. 


211-212-213. SEMINAR IN History oF Epucation. Problems to be selected 
somewhat upon the basis of students’ interest. Prerequisites: Educa- 
tion 101-102-103 or its equivalent and 6 credits in the Department of 
History. Six credits. IX, X; F. Mr. Swirt. 


» 
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TRADE AND INDUSTRIAL EDUCATION 


Vi6gos. PRINCIPLES OF Part-TiME Epucation. A study of problems of 
the new movement for part-time schools as outlined in the Smith- 
Hughes. Law. Social and economic backgrounds of the part-time 
school, methods of organizing classes, a study of special student groups, 
and courses of study. Prerequisites: 15 credits in education. Two 
ereaits.— 1, IT; S.... 202Kd. 


4 


V170f-171w-172s. ADMINISTRATION OF VOCATIONAL EpucaTion. An in- 
tensive study of the Smith-Hughes Law, methods, practices, and policies 
of the Federal Board of Vocational Education. Prerequisite: 15 
credits in education. Six credits. III, IV; S; 202Ed. 


V176f-177w-178s. PROBLEMS IN VOCATIONAL EpucaTion. Among these 
are: the attitude of labor toward vocational education; industrial edu- 
cation for women and girls; the new dual system; industrial rehabilita- 
tion. Prerequisite: 15 credits in education. Six credits. IX, X; Th; 
205Ed. 


VIQIw-192s. PRINCIPLES OF VOCATIONAL AND INDUSTRIAL EDUCATION. Pre- 
requisite: 15 credits in education. Six credits. IX, X; T; 205Ed. 


Home Economics EpUCATION 


141. PrRopLEMS IN HomE Economics EpucaTion. Prerequisites: Home 
‘ Economics 42, Education 55. Three credits. Ar. Miss Ciara Brown. 


AGRICULTURAL EDUCATION 
Prerequisites——For major or minor work, 18 credits in agricultural 
education and preparation in agricultural subjects satisfactory to the De- 
partment of Agricultural Education. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


131f,w,s. METHODS IN TEACHING High ScHoot AGRICULTURE. Five cred- 
its. Mr. FIELD. 


I5Iw,s. ORGANIZATION AND MANAGEMENT. Organization and management 
of work in secondary schools, particularly of Minnesota, with special 
reference to agricultural work, courses of study, programs, equip- 
ment, laboratory and class management, extension work, plots, and 
coordination of work. Five credits. Mr. Storm, Mr. Dver. 


153f,s. CoNSOLIDATED RurAL ScHoors. To prepare principals to meet the 
‘problems peculiar to consolidated rural schools. Three credits. Mr. 
Dyer. | . 


154f,w. RurAL EpucaTION AND Community Lire. The rural school as a 
community center for educational, social, and recreational work. Three 
credits. Mr. Dyer, 
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161f{-162w-163s. FUNDAMENTALS OF AGRICULTURE. Essential for principals 
and superintendents of schools in which agriculture is taught. Agri- 
cultural college experts will give work in their special fields. Nine 
credits. Mr. Storm. 


176s. ADVANCED VISUAL PRESENTATION. Based on Course 75. Further 
work in design and construction of charts and lantern slides. Special 
study of motion picture machines. Actual practice in effective use of 
visual aids in lecture and recitation. Three credits. 


191 f-192w-193s. SEMINAR IN AGRICULTURAL Epucation. Individual in- 
vestigation and research; review and interpretation of current educa- 
tional literature. Two credits each. Mr. Storm, Mr. FIeExp. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201 f-202w-203s. ADVANCED SEMINAR. Study of the broader administrative 
problems and policies in the field of agricultural education. Oppor- 
tunity for independent investigation and research. One to 2 credits per 
quarter. 209Ad(F). Mr. Storm, Mr. FIELp. 


221 f-222w-223s. GRADUATE ProsLtEMsS. Making investigations, gathering 
data, and formulating plans regarding agricultural education. Three 
credits. 209Ad(F). Mr. Storm, Mr. Dyer, Mr. FIELp. 


Agri. Educ.24if. OPERATION OF VOCATIONAL AGRICULTURE. Problems in- 
volved in the state and local activities in conducting vocational agri- 
culture. It includes a study of federal and‘state laws and regulations, 
courses of study, duties of the state supervisor, reports, records, and 
conferences. Two credits. Mr. Storm, Mr. FIExp. 


Agri.Educ.242w, 243s. ORGANIZATION AND ADMINISTRATION OF TEACHER- 
TRAINING FOR VOCATIONAL AGRICULTURE. Development of teacher- 
training institutions, agricultural college curricula, professional needs 
of high school teachers, professional courses and their content, equip- 
ment, itinerant teacher-training, practice teaching, teacher evaluation. 
Mr. Storm, Mr. FIELp. 


ELECTRICAL ENGINEERING 


Professors GrorcE D. SHEPARDSON, FRANK W. Sprincer; Associate Pro- 
fessor WiLtLIAM T. RyAN. 


Prerequisites—For major work, 12 credits in the department; for minor 
work, 6 credits in physics. 


& 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


I11f-113w-115s. ELectRicAL MACHINERY. Prerequisite: one year in physics. 
three credits per quarter. 09:30; MWF.. Mr. Sprincer. 


112f-114w-116s. ELEcTRICAL MACHINERY LagoraTory. To be taken with 
Course III-113-115. Lectures and practice. Prerequisite: Physics 41- 
42. Two credits per quarter. Mr. Sprrncer, Mr. Martin. 
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121f-123w-125s. ALTERNATING CuRRENTS. Prerequisite: Electrical En- 


gineering 115. Three credits per quarter. 10:30 or 11:30; MWF. 
(Two sections.) Mr. Ryan. 


122f-124w-126s. ALTERNATING CuRRENT Lazoratory. To be taken with 


Course- 121-123-125. Prerequisite: Electrical Engineering 116. Two 
credits per quarter. Mr. SPRINGER. 


132f-134w-136s. ELectricAL Desicn. Prerequisite: Electrical Engineering 


115. To be taken with Course 121-123-125. Two credits per quarter. 
Mr. KUHLMANN. 


141f. CENTRAL STATIONS. Operation, design, and construction of electric 


power generating stations. Prerequisite: Electrical Engineering 115. 
Two credits. Mr. Ryan. 


142w. ELECTRICAL TRANSPORTATION. Prerequisite: Electrical Engineering 
141. Two credits. Mr. RyAn. 


144w. RatLway ELEcTRICAL ENGINEERING. Prerequisite: Electrical En- 
gineering I15 or 45. Two credits. Mr. Martin. 


145s. STEAM RAILROAD ELECTRIFICATION. Prerequisite: Electrical Engineer- 
ing 144. Two credits. Mr. Martin. 


151f. Erecrric Licutinc. Lectures, problems, and. laboratory practice. 
Prerequisite: one year in physics. One credit. Mr. Martin. 


152f. PHotometric Lagoratory. Photometric studies of incandescent and 
arc electric lamps, ges and oil lamps. Bench and-radial photometers 


and illuminometers. To be taken with Electrical Engineering 151. 
One credit. Mr. Martin. 


161f. Rapio CoMMUNICATION. Phase relations in high frequency circuits. 
Mathematical theory of damped wave transmission and receiving cir- 
cuits. Inductance and capacity measurements using damped waves. 
The electron tube as a detector and amplifier. Signal Corps apparatus. 


- Prerequisite: registration in Electrical Engineering 121. Three credits. 
Mr. JANSKY. 


162w. Rapio CoMMUNICATION. Theory and measurement of logarithmic 
decrement. Undamped wave transmitting and receiving circuits. Het- 
erodyne reception. The arc, high frequency generator, and electron 
tube as sources of high frequency power. High frequency measure- 


ments, using undamped waves. Prerequisite: Electrical Engineering 
161. Three credits. Mr. JANSkKy. 


163s. Rapio CoMMUNICATION. Mathematical! theory of the electron tube 
and its use in the radio circuit. Design of electron tube oscillator and 
amplifier circuits. Radio telephony, modulation, carrier frequencies. 
Direction-finding apparatus and selective circuits for interference elim- 


ination. Prerequisite: Electrical Engineering 162. Three credits. Mr. 
JANSKY. 
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164f. TELEGRAPH AND TELEPHONE APPARATUS. Theoretical and experi- 
mental study of apparatus used for signaling, telegraphy, and telephony. 
Lectures and laboratory. Prerequisite: to be taken with Course 121. 
Two credits. Mr. SHEPARDSON, Mr. SWENSON. 


165w-166s. TELEGRAPH AND TELEPHONE Circuits. Theoretical and ex- 
perimental study of telegraph and telephone circuits and the phenomena 
of long line transmission. Prerequisite: Course 164. Two credits per 
quarter. Mr. SHEPARDSON. 


167f-168w-169s. Rapio STATION OPERATION. For men already proficient, 
licensed redio operators. Open only to a limited number by permis- 
sion. One credit per quarter. Mr. JANSKY. 


183f-184w-185s. ELEcTRICAL Laporatory. Efficiency tests and special prob- 
lems. Prerequisite: Electrical Engineering 126. Credits as arranged. 
Mr. SHEPARDSON, Mr. SPRINGER. 


186w ors. HicH TeNnsion-TEstiInc. Low frequency pressure up to 320,000 
volts and high frequency to several million volts applied to the study 
of dielectric phenomena, testing of high tension transmission, etc. 
Prerequisite: Electrical Engineering 124. Two credits. Mr. SPRINGER. 


191 f-192w-193s. JouURNAL-READING. Weekly discussion of current electrical 
periodicals. Prerequisite: Electrical Engineering 115 or equivalent. 
No graduate credit. Mr. SHEPARDSON. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


221f. TRANSIENT ELEcTRICAL PHENOMENA. Mathematical study of the elec- 
tric circuit containing resistance, inductance, and capacity. Abnormal 
currents end voltage upon switching circuits containing iron core 
inductances. Prerequisite: Electrical Engineering 121. Two credits. 
Mr. JANSKY. 


223w. TRANSIENT ELECTRICAL PHENOMENA. Current and voltage distribu- 
tion in circuits containing distributed resistance, inductance, and ca- 
pacity. Distortion in telephone lines and its correction. Prerequisites: 
Electrical Engineering 221. Two credits. Mr. JANSsKy. 


225s. TRANSIENT AND HicH FREQUENCY PHENOMENA. ‘Transient phenom- 
ena in coupled circuits. Distribution of current and flux in conductors 
at high and low frequencies. Change of resistance with frequency. 
Theoretical study of special problems. Prerequisites: Electrical En- 
gineering 223. Two credits. Mr. JANsky. 


232f-234w-236s. ELECTRICAL DESIGN. Special problems. Prerequisites: 
Electrical Engineering, 125, 136. Credits as arranged. Mr. Ryan, 
‘Mr. KUHLMANN. 
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237s. ELectRIc Power TRANSMISSION DesicN. Preparation of detailed 
plans and specifications for the construction of high voltage transmission 
lines and distributing systems. Economic, electrical, and mechanical 
principles and calculations. Mr. RYAn. 


251w-253s. ILLUMINATING ENGINEERING. Lectures and laboratory work. 
Methods of determining location, kind, and quality of lights for obtain- 
ing desired illumination. Prerequisite: Electrical Engineering 151. 
Two credits per quarter. Mr. SHEPARDSON. 


281w-282s. ADVANCED ALTERNATING CURRENT MEASUREMENTS. Vector 
treatment of circuit networks. Bridge circuits for the measurement of 
resistance, inductance, and cepacity at audio and radio frequencies. 
Prerequisite: Electrical Engineering 126. Two credits per quarter. 
Mr. JANSKY. 


284f-285w-286s. PRECISE ELECTRICAL ENGINEERING MEASUREMENTS.  Lec- 

. tures and laboratory work. Open to a limited number subject to ap- 
proval. Prerequisites: Electrical Engineering 123, 124. One or two 
credits. Mr. SPRINGER. 


271 f-272w-273s. GRADUATE THEsIs. An investigation of an approved prob- 
lem in electrical engineering. Three to nine credits per quarter. 


2751{-276w-277s. ELECTRICAL ENGINEERING RESEARCH. Investigation of 
special problems in laboratory or library. Prerequisite: Electrical En- 
gineering 126. Two to four credits per quarter. Mr. SHEPARDSON, 
Mr. SprincER, Mr. Ryan, Mr. Martin, Mr. Jansxy, Mr. KUHLMANN. 


294f-295w-296s. ELEcTRICAL IcniTION AND AuToMoBILE ErectricaL ACCES- 
soriEs. The study of ignition apparatus; characteristics of automobile 
accessories, such 2s generators, starters, controllers, etc. Laboratory 
and lectures. Prerequisite: Electrical Engineering 121 or equivalent. 
Two credits per quarter. Mr. SPRINGER. 


ENGLISH 


Professors ELMER E. Srotit, RicHarp Burton,’ FREDERICK KLAEBER (Cum- 
parative Philology), JosEpH M. THomas;’ Associate Professors JoSEPH 
W. Beacu, Ceci A. Moore; Assistant Professors Kemp MaAtone, 
Cuaries W. Nicuots, Martin B. Ruup,? Emerson G. SuTciirFe. 


Before registering for graduate courses, students should consult with 
the director of graduate work for the department, Professor Cecil A. 
Moore. 

Before the acceptance of the subject for a thesis candidates for the 
M.A. or the Ph.D. degree must have given evidence to the department that 
they speak and write English with propriety. 


1 Absent on leave, fall and winter quarters. 
2 Absent on leave, 1922-23. 
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REQUIREMENT FOR MASTER OF ARTS DEGREE 


1. Prerequisite—For major work, not less than 27 credit hours in the 
subject, including satisfactory introductory courses in Old English and 
either Chaucer or Shakespeare. 

If English is offered es a minor, not less than 27 credit hours in the 
subject. 

2. A candidate is not permitted to count toward the degree more than 
one course running through the year (or its equivalent) the primary purpose 
of which is practice in writing. 


REQUIREMENTS FOR DOCTOR OF PHILOSOPHY DEGREE 


1. Delimitation of the ficld—The general field of English is divided 
into two periods (1) Early English and (2) Modern English. The boun- 
dary line between these periods may be drawn anywhere between 1500 and 
1550 according to the requirements of the candidate’s program. A candi- 
date may select as his major subject either the Early English or the 
Modern English period. 

2. The candidate will be examined as to his knowledge of the whole 
field of English literature, but much more thoroughly in that portion of the 
field covered by his major. Special emphasis will be laid, in the final exam- 
ination, on one particular period or one particular type (such as drama, lyric, 
or essay) with which he is presumed to be especially familiar. This par- 
ticular period or type would naturally be that connected with his thesis. 

3. The candidate must have completed, before examination, advanced 
courses in Chaucer and Shakespeare. 

4. A good reading knowledge of Latin is in all cases desirable, and © 
in some cases may be indicated by the candidate’s adviser as indispensable. 


>. 


COURSES IN ENGLISH 
COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


1o1f. INTRopUCTION To MippLtE Encuiisu. An outline of Middle English 
grammar, including the interpretation of selected texts. Prerequisites: 
English 6 and 50. Two credits. V; TTh; 212F. Mr. Kraeper. 


103s. Breowutr. An introduction to the Old English poem, with reading 
of considerable portions of the text. Prerequisites: either Course 
6 or 8 and 50. Three credits. V: MWF; 205F. Mr. Kz.arpeEr. 


105-106. EIGHTEENTH-CENTURY PorTRy. From Pope to Burns, with spe- 
cial reference to the rise and growth of naturalism and romenticism. 
Prerequisites: either Course 6 or 8 and one other course numbered 
above 5. Six credits. (Not given in 1922-23.) Mr. Moore. 


107w-108s.} EIGHTEENTH-CENTURY Prose. Special study of fiction and the 
essay. Prerequisites: either Course 6 or 8 and one other,course num- 
bered above 5. Six credits. VII; MWF; 204F. Mr. Moore. 
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109-110. THE Romantic Ports oF THE NINETEENTH CENTURY. From 
Wordsworth to Keats and the influence of the French revolution. 
Prerequisites: either Course 6 or 8 and one other course numbered 
above 5. Six credits. (Not given in 1922-23.) Mr.* BEACH. 


I1I-112.+ SEVENTEENTH-CENTURY Prose. General survey of the prose of 
the century to 1660. History 3-4 is desirable as preparation for this 
course. Prerequisites: either Course 6 or 8 and one other course 
numbered above 5. Six credits. (Not given in 1922-23.) Mr. Moore. 


123f-124w-125s. STUDIES IN VicTorRIAN Novexists. George Meredith; or, 
in alternate years, Thomas Hardy and Henry James. Hardy and James 
in 1922-23. Prerequisites: either Course 6 or 8 and one other’ course 
numbered above 5. Nine credits. 4 to 6 o’clock; T; 205F. Mr. 
BEACH. 


129s. MopERN Drama. Contemporary drama from 1870 to ‘the present. 
Prerequisites: Course 8 and one other course numbered above 5. Four 
credits. II]; MWThF; 301F. Mr. Burton. 


136s. ADVANCED SHAKESPEARE. Shakespeare’s development traced to the 
end. A careful enalysis of four plays. Problems in the interpretation 
of Shakespeare’s dramatic methods. Prerequisites: Course 8 and one 
other course numbered above 5. Open without further prerequisites 
to students receiving B in Course 8. Four credits. I; MTThF; 205F. 
Mr. STOLL. 


140s. ApVANCED CHaucer. The more important of Chaucer’s poems aside 

from The Canterbury Tales; the source and chronology of Chaucer’s 

work. Prerequisites: Course 6 end one other course numbered above 

5. Open without further prerequisites to students receiving B in 
Course 6. Four credits. IV; MWFS:; 205F. Mr. Matone. 


141-142-143.| HistoricAL GRAMMAR OF THE ENciisH Lancuace. This 
course is identical with Comparative Philology 141-142-143. Prerequi- 
sites: either Course 6 or 8 end one other course numbered above 5. 
Six credits. (Not given in 1922-23.) Mr. KLAEBER. 


146f-147w.t THE MetricAL RoMANCES. The more important Middle Eng- 
lish romances; an introduction to the-great stories of love and chivalry 
current in the Middle Ages, particularly those connected with Arthur 
and the Round Table. Prerequisites: Course 6 and one other course 
numbered above 5. Six credits. VII; MWF; 205F. Mr. Matone. 


150f. VictorIAN Poetry. The poetry of the Victorian era, aside from 
~Browning’s and Tennyson’s. The principal names are: Matthew 
Arnold, the Rossettis, Fitzgerald, Morris, Swinburne, and Meredith. 
Prerequisites: either Course 6 or 8 and one other course numbered 
above 5. Four credits. VI; MTWF. Mr. Srott. 
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151. Recent Poetry. Poetry in England and America. since the death of 
Queen Victoria. The main tradition and tendencies now prevailing. 
Prerequisites: either Course 6 or 8 and one other course numbered 
above 5. Four credits. (Not given in 1922-23.) Mr. BEACH. 


155s. THE AMERICAN NoveELt. The beginnings of the American novel and 
short story and their development to about 1865. Among the writers 
included are Charles Brockden Brown, Irving, Cooper, Poe, Haw- 
thorne, Thomas Bailey Aldrich. Prerequisites: either Course 6 or 8 
and 44-45. Four credits. .V; MTWF; 204F. Mr. Moore. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


2o1f. Otp Enciisu. Comparative study of Anglo-Saxon (Old English) 
grammar and reading of prose texts. Once a week, two hours. Three 
credits. Mr. KLAEBER. 


202w-203s. Otp ENciisH Poetry. Critical reading of poems. Once a 
week, two hours. Six credits. Mr. KLAEBER. 


208. Piers THE Plowman. A study of critical problems relating to the 
text and authorship. Three credits. (Not given in 1922-23.) 


209f-21I0ow-211s. THE MippLte EnciisuH Lyric. (Not given in 1922-23.) 


213f-214w-215s. SEMINARY IN EIGHTEENTH-CENTURY Drama. Special at- 
tention will be given to the rise and progress of sentimental comedy 
and domestic tragedy. Nine credits. 4 to 6 p.m.; Th; 302F. Mr. 
Moore. 


218. SEMINARY IN THE RESTORATION DRAMA. The drama from the Res- 
toration to the rise of sentimental comedy. Special attention given to 
the comedy of manners (from Etherege to Farquhar) and its relation 
to the life of the time. Nine credits. (Not given in 1922-23.) Mr. 
STOLL. 


225-220-227. SEMINARY IN ELIzZABETHAN DRAMA. Elizabethan and Jacobean 
dramatists, from Lyly to Shirley. Problems assigned may involve 
Shakespeare, and in general his contemporaries will be studied less for 
their own sakes than for the light they shed upon him. Nine credits. 
(Not given in 1922-23.) Mr. Sroxt. 


228-229-230. SEMINARY IN EIGHTEENTH-CENTURY NoveL. The rise and 
development of the novel 2s a form of literature; the use made of the 
novel as a medium for religious, social, and political theory. Nine 
credits. (Not given in 1922-23.) Mr. Moore. 


234 f-235w-236s. SEMINARY IN MuippLrE EncrisH Literature. In 1922-23 
the literary monuments will be studied with reference to the mytho- 
logical and folklore materiel which they contain. Nine credits. 4 to 
6 p.m.; W; 302F. Mr. MALone. 


For courses in Comparative Literature see.page 40. 
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COURSES IN RHETORIC 
COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


TOOW-IOIs.t VERSIFICATION. The nature of poetry and a detailed analysis of 


English meters and the various English verse forms. The theory ac- 
companied by criticism of current poetry and practice in writing 
verse. Open to those who have taken Course II-12-13 or 15-16-17, 
end who have taken or are taking nine hours in the historical study 
of English poetry. Six credits. IV; TS and ar.; 304F. Mr. NicHozs. 


I11f-112w-113s. Essay-Writinc. Practice in writing didactic, biographical, 
critical, informal essays. Extended composition. Individual aid in 
gathering of materiel, planning of papers, and criticism of essays. 
Analysis of a considerable body of modern essays. Prerequisites: 
Rhetoric 11-12-13, or 15-16-17. Nine credits. III; MWF; 304F. Mr. 
SUTCLIFFE. 


115f-116w-117s. DRAMATIC TECHNIQUE. Principles of plotting, charac- 
terization, climax, dialog, and scenario-making. Writing of three 
plays—two original, one dramatized short story. Required readings, 
laboratory work, criticisms of local productions. Open to those who 
heve taken Course 11I+12-13 and have taken or are taking English 129. 
Nine credits. III; TThS; 304F. 


119f-I20w-I2Is. SEMINAR IN .WRITING. Open to advanced students who 
write with facility and who desire personal direction. Criticism of 
manuscripts submitted. Open with special permission to seniors and 
graduates who have completed Course II-12-13, and nine additional 
credits in rhetoric. Nine credits. V, VI; Th; 304F. Mr. Beacu. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201f-202w-203s. SEMINAR IN RuHETorIc. (Graduate seminar but open to 
seniors taking the Honors Course.) For those who are specializing 
in rhetoric and composition. Prerequisites: Course 11-12-13 or 15-16-17 
and 9g additional credits in rhetoric. Nine credits. (Not given in 
1922-23.) Mr. THOMAS. 


ENTOMOLOGY AND ECONOMIC ZOOLOGY 


Professors Witt1AM A. RitEy, ArtHuR G. RuGGLes, FRepErtc L. Wasu- 
BURN; Assistant Professors Roya, N. CHapmMan, Harry H. Kwnicut, 
Oscar W. OESTLUND. 


Prerequisites Eighteen credits in animal biology and entomology. 
COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


117{-118w-119s. GENERAL Ecotocy or Insects. General ecology with 
special reference to the insects of Minnesota. Frequent field trips. 
Lectures, laboratory, and field work. V-VII; TTh; 208-210AB. Mr. 
CHAPMAN. 
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125f-126w-127s. ADVANCED GENERAL Entomotocy. Morphology and classi- 
fication of insects with lectures on the history of entomology. Lectures 
and laboratory.. III, IV; TThS; 208-210AB. Mr. OESTLUND. 


130w. BroLocy AND TAXONOMY OF THE APHIDIDAE. Intensive study of the 
natural history, bibliography, and classification of the Aphididae. Ad- 
ditional work is offered under Course 175. IIIIJ, 1V; MWF;; 208-210AB. 
Mr. OESTLUND. 


139-140. History AND DEVELOPMENT oF INseEctTs. Lectures and laboratory 
work on the histology, embryonic and postembryonic development of 
insects. Individual work along these lines is available to properly 
qualified students under Course 197. II-VI; TTh, and ar.; 321 Adm. 
(F). Mr. RILey. 


144f-145w-146s. ANIMAL PARASITES AND Parasitism. Lectures and lab- 
oratory work. Second term devoted primarily to the relation of insects 
to diseases of man and animals. V-VII; WF; 208-210AB. Mr. RILEy. 


150su. INSECTICIDES AND THEIR Action. Ar; Insectary (F). 


197f,w,s,su. INTRODUCTION TO RESEARCH. Preparation for investigational 
work in lines of entomology, parasitology, or economic zoology. Sum- 
mer work should be planned when possible. Mr. Ritey, parasitology, 
insect morphology; Mr. RuccLes, general economic entomology; Mr. 
WASHBURN; economic vertebrate zoology, insecticides; Mr. Kwnicut, 
Mr. OESTLUND, systematic entomology. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201-204. RESEARCH IN Entomortocy. Mr. Ritey, Mr. Orstitunp, Mr. 
CHAPMAN, Mr. KNIGHT. 


205-208. RESEARCH IN Economic Entomotocy. Mr. Ruccies, Mr. GRAHAM. 
209-212. RESEARCH IN Economic VERTEBRATE ZooLtocy. Mr. WASHBURN. 
261-264. RESEARCH IN PARASITOLOGY AND MepicaL EntomMotocy. Mr. RIney. 


265-268. RESEARCH IN INSECTICIDES. 


EXPERIMENTAL ENGINEERING LABORATORIES 


Professors Witt1AM E. Brooke, JoHN J. FLATHER, WittiAmM F. Hoitman, 
FRANK B. Row ey; Assistant Professors GEORGE A, MANEy, GEORGE 
C. PriEsTER, Burton J. RoBertson, CHARLES F. SuHoop; Professorial 
Lecturer JoHN H. Rowen. 


Note: Experimental work relating to various branches of engineering 
may be carried on in the Experimental Engineering laboratories. The fol- 
lowing courses are offered by the departments indicated. Work of a special 
character, such as advanced research, may be arranged through consultation 
with the director, Professor Rowley. 
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COURSES. FOR UNDERGRADUATE AND GRADUATE STUDENTS 


M. M. 141f,w,s. MATERIALS-TESTING LaporaTory. Investigation of the 
physical properties of various metals and engineering materials. One 
credit. Mr. Brooke, Mr. Hotman, Mr. PRIESTER. 


M. M. 143f,w,s. Hyprautic Lasoratory. Experimental and demonstra- 
tional work. One credit. Mr. Brookr, Mr. Hotman, Mr. PRIESTER. 


M.E.181w. ApvVANCED GENERAL LaAgporaTory. Indicator practice, valve- 
setting, separating and throttling calorimeters, tests of steam engines, 
gas engines, pumps, air compressors, blowers, turbines, boilers, and 
power plant. Four actual hours. Mr. Row.tey, Mr. SHoop. 


M.E.182f. ApvaANcED STEAM LasporaTory. ° Tests of steam turbines, flow 
of steam through nozzles and pipes. Tests’ of compounds and triple 
expansion engines, condensers, superheaters, and boilers. Two credits. 
Mr. SHoop. 


M.E.183w. Power AND Gas Encrne Laporatory. Tests of gas, gasoline, 
and hot air engines, gas producers. Power and lighting plants. Two 
credits. Mr. Rowrry, Mr. Ropertson. 


M. E. 184s. ADVANCED ENGINEERING LagporaTory. Opportunity will be of- 
fered for carrying on investigations in connection with tests of com- 
plete power ,plants, refrigerators, air compressors, blowers, and fans. 
Also automobile testing and gas engine investigations. Two credits. 
Mr. Row.tey, Mr. Rospertson, Mr. SHoop. 


COURSES PRIMARILY FOR GRADUATE STUDENT'S 


C. E. 237w-238s. StrRucTURAL Lagporatory. Similar to Course 243, but 
dealing mainly with experimental problems in structural steel. Mr. 
Maney, Mr. LAGAArRD. 


C. E. 243w-244s. CEMENT AND CONCRETE LagporaATory. Laboratory technique 
and experimental investigation of special problems in cement, concrete, 
and reinforced concrete. Mr. LAGAARD. 


C. E.251. -Hicghway Laporatory. Investigations in codperation with State 
Highway Department. Mr. LAN. 


C. E. 263. Hyprautic Lasoratory. Study of special hydraulic problems in 
laboratory, drafting room, and field. 


M. E. 287-288-289. RESEARCH IN MECHANICAL ENGINEERING. Courses may 
be elected which involve investigations in connection with steam and 
gas engines, heating, and ventilating. Reports, special problems, and 
related tests. Three to 9 credits. Mr. FLATHER, Mr. Rowtey, Mr. 
SHoop, Mr. Rowen. , 
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FORESTRY 


Professors Epwarp G. CHEYNEY, JoHN H. ALiison; Associate Professor 
JoHN P. WENTLING. : 
Prerequisites—For major work, 27 credits in forestry, three quarters 

of botany or equivalent. For minor work, 9 credits in the department. 

Exemptions from the language requirement for the Master’s degree 
may be made in individual cases. 

The choice in subject must be made by the candidate and approved 
by the chief of the division and instructor. The facilities of the forest 
experiment stations at Cloquet and Itasca are available to students taking 
this work. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


1olw. ADVANCED DeENpRoLocy. A combination of Courses 2 and 5 with 
special studies in classification and distribution. Prerequisites: 10 
credits in botany and 8 credits in dendrology. Three credits. -‘W; ar. 
Mr. WENTLING. 


1o6w. RESEARCH METHODS IN SyYLVICULTURE. ‘The fundamental principles 
upon which sylviculture is based, methods used at experiment stations 
in solving problems in forestation, protection, and management. Pre- 
requisites: 9 credits in sylviculture. Three credits. I; MWF. 


107f,108w,109s.t Uses or Woop. An_ inclusive study of the economic 
hard and soft woods, both domestic and foreign. At least six hours 
per week must be spent in actual study in a factory in the spring quar- 
ter. Lectures, reading, reports. Prerequisite: Course 17-18. Nine 
credits. II; MWF in the fall, and IV; MWEF in winter and spring; 
303Hr. Mr. WENTLING. 


110w. MECHANICAL AND PHysICAL PROPERTIES OF Woop. Study of strength 
as related to density, quality, etc. Wood stresses, failures, and methods 
of testing timbers. V, VI; WF. Mr. WENTLING. 


112. ADVANCED ForEsT MENSURATION. Continuation of Course 10 with 
special emphasis on tree forms, the development of the formula used 
in study of volume and growth of trees. Mr. HANSEN. 


113w. ADVANCED Forest By-Propucts. A detailed study of production of 
wood pulp and paper products, naval stores, tannins, oils, wood dis- 
tillation products, etc. Lectures, reading, reports. Prerequisites: 33-34, 
Chem. 3 or 10 and Chem. 36. Ar; 302Hr. 


119f. ApvANCED Woop Structure I. A detailed study of the elements 
and structure of native and foreign economic woods. Preparation, 
sectioning, and mounting of typical sections. Reference reading and 
reports. Six hours per week. Prerequisites: Courses 33-34. Three 
credits. Mr. WENTLING. 


a 
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i120w. ADVANCED Woop Structure II. Study of wood structure in relation 
to seasoning, mechanical failures, penetration or preservatives, variation 
in strength, etc. Six hours per week. Prerequisite: Course 119. 
Three credits. Mr. WENTLING. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201-202. RESEARCH PROBLEMS IN SCIENCE AND PRACTICE OF SYLVICULTURE. 
Mr. WENTLING. 


203-204. RESEARCH PROBLEMS IN MANAGEMENT AND WorkKING Pians. Mr. 
ALLISON, 


205-206. LUMBER MARKETS AND Prices. Mr. CHEYNEY. 


207f-208w-2090s.. RESEARCH IN Woop TrecHNoLocGy. Mr. WENTLING. 


GEOLQ@GY AND MINERALOGY 


Professors WitL1AM H. Emmons, FRANK F. Grout, CLinton R. STAUFFER; 
Assistant Professor THomas M. BropeRICK. 


Prerequisites—For major work in: 

General geology and economic geology, Courses 1, 2, 21, 22; a knowl- 
edge of general chemistry. Course 105 must be carried along with other 
graduate work. 

Petrology, Courses I, 2, 21, 22, elementary chemistry and_ physics. 

Paleontology, 1, 2, 57, 58, 59, or I, 2, 91-92-93. Animal biology is a 
desirable antecedent. 

Geography, I, 2, 29, 114, 37. For minor work, Geology 29, 114, 37. 

Exemptions from the language requirements for the Master’s degree 
may be made in individual cases. Students who are deficient in modern 
languages are advised to take a language along with their other graduate 
work. Examinations in French and German are required of candidates 
for service on the United States Geological Survey. 


COURSES 
1o1f. PRINCIPLES OF STRATIGRAPHY. Origin and structure of sedimentary 
deposits; the interpretation of these in relation to paleogeography ; field 
work in connection with Cambrian and Ordovician problems. Three 
credits. Mr. ALLIson. ; 


105f. ELEMENTS oF Rock Stupy. Prerequisite: Course 22 or 25. Three 
Sreatts; (Vi. VIl2"EThs 110P. Mr-Grout. 


106w. PetrocrapHy. The identification and study of. minerals and rocks 
by topical methods; the study of igneous rocks, crystalline schists, and ~ 
metamorphic rocks. The origin and classification of rocks. Prerequi- 
site: Course 105. Three credits. VI, VII; TTh; 110P. Mr. Grout. 


107f-108w-109s. PALEONTOoLOGIC Practice. The collection, preparation, and 
study of materials, with a view to gaining a working knowledge of 
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groups of fossils, and the use of literature. Prerequisite: Course 59. 
Nine credits. V, VII; MWF; 105P. Mr. STAUFFER. 


111f. OrE Deposits. The nature, distribution, and genesis of ore deposits 
of the United States; relations of ore deposits to geologic structure; 
the deformation and superficial alteration of ore deposits. Prerequi- 
sites: Courses 2, 105. Three credits. I; TThS; 110P. Mr. Emmons. 


112w. GEeoLoGy or PETROLEUM. First part treats deposits of metals, giving 
special attention to those outside of the United States. Second half 
treats the nature, origin, and distribution of petroleum and discusses 
the various oil fields of the world. Prerequisite: Course 111. Three 
credits. I; TThS; 110P. Mr. Emmons. 


113s. PRoBLEMS IN Ore Deposits. Field excursions, map work, lectures 
on field and laboratory methods. Prerequisite: Course 112. Three 
credits. V, VIII; T; 110P. Mr. Emmowns., 


124w-I25s. STRUCTURAL AND METAMORPHIC GeEoLoGy. The _ conditions, 
processes, and results of metamorphism; structural features resulting 
from deformation under varying conditions of load. Prerequisites: 
Courses 2, 105. Six credits. VI; MWF; 200aP. Mr. ScHwartz. 


131 f-132w-133s. ADVANCED PETRotocy. Advanced optical methods. Region- - 
2l and genetic studies. Petrographic reports. Prerequisite: Course 
106. Nine credits. Hours to be arranged. 200P. Mr. Grovz. 


137w. TEstING Economic MinerAts. Laboratory tests of coal, clay, oil, 
building stone, and metallic ores. Prerequisites: Courses 2, 105. 
Three credits. T; 200P. Mr. Grout. 


140w-141s. APPLIED PrTroGrapHy. Determination of ore and gangue 
minerals, microscopic studies of paragenesis of ores and other mineral 
associations. Practical problems in mining and geology, settled by 
microscopic and optical examination. Prerequisite: Course 131. Six 
credits. Hours to be arranged. 200P. Mr. Grout. 


144w-145s. CONSTRUCTION AND INTERPRETATION OF GEoLocic Maps. Meth- 
ods of geological examination; study and problems in construction and _ 
interpretation of geologic maps. Prerequisite: Course 2. Six credits. 
Hours to be arranged. 104P. Mr. ALLison. 


150s. Fretp GeoLocy. Detailed, systematic work, conforming to official 
surveys. Field for 1921, Black Hills, South Dakota. Reports to be 
written week before college opens. For prerequisites see members of 
the department. Ten credits. Mr. Emmons, Mr. SCHWARTZ. 


151f-152w-153s. ADVANCED GENERAL GEoLocy. Geologic processes and their 
results; development of the North American continent. Prerequisite: 
Course 2. Nine credits. III; MWF; 104P. Mr. STAUFFER. 
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166w-167s. MINERALOGRAPHY. Methods of studying opaque minerals and 
application of the methods to problems in ore genesis and _ history. 
Prerequisite: Course 111. Six credits. Hours to be arranged. 103P. 
Mr. Broperick, Mr. SCHWARTZ. 


COURSES PRIMARILY FOR GRADUATE STUDENT'S 


211. ADVANCED PALEONTOLOGY. Selected groups of fossils. Class work 
supplemented by reference reading and thesis. Three credits. Mr. 
STAUFFER. 


214. SEMINAR IN Ore Deposits. Three credits. Mr. Emmons. 


215s. GEOLOGY AND ORE DEPOSITS OF THE WESTERN HEMISPHERE. Open to 
graduate students and to those undergraduates who have had Course 
T11. Offered in spring quarter, 1924. Three credits. Mr. Emmons. 


216s. GEOLOGY AND OrE DEposiIts OF THE EASTERN HEMISPHERE. Pre- 
‘requisites same as for Course 215. Offered in spring quarter 1923. 
Three credits. Mr. Emmons. 


220. GLACIAL GeEoLocy. Hours to be arranged. The drift sheets, glacial 
lakes, the gorge of St. Anthony Falls, the Dalles of the St. Croix, and 
other problems. Lectures, reference reading, and field work. 


241. FrELD CoursE IN GeEoLtocy. To be arranged with individual students 
upon application to the department. Credit will be given for field 
work done satisfactorily as prescribed in the joint ennouncement of 
various universities. 


243-244. RESEARCH CouRSE IN GEoLoGy. Advanced work in general geol- 
ogy; chiefly individual work on selected subjects. Data and collections 
of material gathered in the course of field work studied under instructor. 
Methods follow standards of federal and state surveys. Mr. Emmons, 
Mr. Grout, Mr. STAUFFER. 


246. PrE-CAMBRIAN GEOLOGY. The problems of pre-Cambrian. correlation 
and structure; the pre-Cambrian stratigraphy of North America. Given 
in alternate years. Three credits. 


247. GEOLOGY AND EXPLORATION OF LAKE SupeERIoR REcIon. The geology 
of the Lake Superior iron district. The methods used in the explora- 
tion of iron ore; interpretation of drill cores; cartographic expression 
of drill data; models of drilled areas. The principles of magnetic 
surveying. Three credits. 


251-252. ORIGINAL ProstEMsS. Morphology and physical measurements of 
minerals. Three credits each. Mr. Grout. 


253-254. RESEARCH Course IN Ore Deposits. Methods of Course 243-244 
applied to ore deposits. Three credits each. Mr. Emmons. Mr. Grout. 
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263-264. RESEARCH CouRSE IN PetroLtocy. Methods of Course 243-244 
applied to petrology. Three credits each, Mr. Emmons, Mr. Grout. 


GERMAN 


Professor CarL SCHLENKER; Assistant Professors Oscar C. BURKHARD, 
JAMES Davies, SAMUEL KROESCH. 


Prerequisites—For major work, 27 Senior College quarter credits or 
equivalent. For minor work, 18 Senior College credits or equivalent. 
For courses in Germanic Philology see the statement of the meas of 
Comparative Philology. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


1oof-101w-102s. MippLE HicH German. Phonology, morphology, and syn- 
tax. Nine credits. VI; MWEF; 212F. Mr. KrorEscuH. 


104f-105w-106s. History oF THE GERMAN LANGUAGE. Lectures, discussions, 
assigned readings. This course is identical with Comparative Philology 
109-110-111. Nine credits. Mr. KLAEBER. 


107f. HistoricAL GERMAN GRAMMAR. Phonology, inflection, word forma- 
tion, syntax. Intended primarily for prospective teachers of German. 
Three credits. (Not offered in 1922-23.) Mr. KrorscuH. 


108w. CoMPARATIVE PHoNETIcS. A study of speech sounds and the nature 
of their’ production, with special reference to English, French, and 
German. QOpen to students in the modern languages. Three credits. 
Mr. KRoescu. 


‘ 
150f-I5Iw-152s. Dir NoveLie. A study of the technique and development. 
Assigned readings and reports. Nine credits. VI, VII, VIII; Th; 
208F. Mr. BuRKHARD. 


~ 


153{-154w-155s. ASPECTS OF GERMAN LITERATURE OF THE NINETEENTH CEN- 
TuRY. The subject of the course will be announced from year to year. 
Nine credits. (Not offered in 1922-23.) Mr. BurKHARD. 


160f-161w-162s. Lyric PorTRy oF THE EIGHTEENTH AND NINETEENTH CEN- 
TURIES. Nine credits. VI, VII, VIII; M; 209F. Mr. Davies. 
COURSES PRIMARILY FOR GRADUATE STUDENTS 


225f-226w-227s. LITERARY ProspLEMsS. Subject for 1921-22: Drama of the 
second half of the nineteenth century. Nine credits. VI, VII, VIII; 
W; 200F. Mr. SCHLENKER. 


GREEK 
Professor CHARLES ALBERT SAVAGE. 


Prerequisites—For major. work, Courses 105, 106, 107, or their equiva- 
lent. For minor work, Courses 51 (Philosophy), 52 (Oratory), 53 (Dra-, 
matic Poetry), or their equivalent. 
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


105f. Lyric Poetry. Selections from the elegiac, iambic, lyric, and bucolic 
poets. Three times a week. Prerequisites: Greek 51 and 53, or 52 and 
53. Three credits. Ar. 112F. Mr. Savace. 


106w. ApvANceD Drama. Aeschylus, Sophocles, or Aristophanes. Special 
attention given to the development of the drama, and to the literary 
form of dramatic representation of the plays read. Three times a 
week. Prerequisite: Greek 53 or 105 or equivalent. Three credits. 
Ar. 112F. Mr. SAvace. 


to7w. ApvANCED Prose. Selections from the Greek historians, or from 
Plato, or from the orators. Alternates with Course 106. Equivalent 
prerequisites. Ar. 112F. Mr. SAVAGE. 


108s. ApvANCED Epic Poretry. A course of rapid reading in the Jliad or 
the Odyssey. Three times a week. Prerequisite: Greek 105 or 106. 
Three-credits.. Ar. 112F. Mr. SAvaGe. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201-202-203. OrATory (advenced). A study of the development of oratorical 
style among the Greeks. Twice weekly, one, two, or three quarters. 
Mr. SAvaGceE. 


204-205-206. DramMaATIC PoErtry (advanced). The reading and critical study 
of representative Greek plays. Twice weekly, one, two, or three quar- 
ters. Alternates with 201-202-203. Mr. SAVAGE. 


207-208-209. SEMINAR IN PHILOSOPHY OR ORATORY. Once a week, one, 
two, or three quarters. Mr. SavaAGE. 


210-211-212. GREEK History (advanced). Selected readings from Greek 
historians. Once a week, one, two, or three quarters. Alternates with 
207-208-209. Mr. SAVAGE. 


HiohboRY 


Professors Guy STANTON Forp, CLARENCE WaLwortTH ALVorD, Soton J. 
Buck, WILLIAM STEARNS Davis, NorMAN Scott Brien Gras, ALBERT 
BEEBE WHITE, Quincy Wricut (Political Science); Associate Pro- 
fessors AuGUsT CHARLES Krey, LESTER BURRELL SHIPPEE, MASON 
Wuitinc TyLer; Assistant Professor GrorcE M. STEPHENSON. 


Prerequisites——Of the four fields in which general survey courses in 
history are usually given, namely, ancient, American, English, and European, 
students entering upon graduate work in history will usually be expected 
to have covered two or three courses, with credit not exceeding 18 hours. 
For the other 9 hours, they should have a more advanced course in one > 
of these fields and a second course in some field of history in which intensive 
work is done with the beginnings of investigation. In meeting these re- 
quirements consideration will be given to work done from the historical 
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point of view in others of the social sciences, especially political science. 
The department attaches considerable importance to adequate preparation 
in the foreign languages, which may be used by the student in the course 
of advanced and research work. An especially good equipment here will 
be taken into consideration in weighing the student’s preparation for gradu- 
ate work. 


AMERICAN HIsToORY 


112s. History oF AMERICAN IMMIGRATION. Settlement and development of 
typical racial stocks in America. Contributions of European immi- 
grants to American life. Attention to political history. Prerequisites: 
20 credits. in social science group. Four credits. VI; MWThF; 
111Lib. Mr. STEPHENSON. 


125w. (Pol. Sci.) AmMERIcAN DipLomatic History. Prerequisites: 20 cred- 
its in social science group, including 10 credits in political science or 
History 5-6. Four credits. IIJ; MWFS; 102MA.. Mr. Wricut. 


127s. (Pol. Sci.) AMERICAN ForEIGN RELATIONS. Such topics as the Mon- 
roe Doctrine, freedom of. the seas, the open door, arbitration, disarma- 
ment, will be considered with particular reference to the future policy 
of the United States. Prerequisites: 20 credits in social science group, 
including 10 credits in political science or History 5-6. Four credits. 
III; MWES; 1o2MA. Mr. WricHr. 


141. THE West In AMERICAN History To 1815. Prerequisites: 20 credits 
in social science group, including History 5-6. Three credits. (Not 
offered in 1922-23.) Mr. Buck. 


142. THE WEsT IN AMERICAN History, 1815-65. This course, while of- 
fered separately, follows, and is calculated to form a natural sequence 
to History 141. Prerequisites: 20 credits in social science including 
History 5-6. Three credits. (Not offered in 1922-23.) Mr. SHIPPEE. 


144f-145w.t History OF MiINNEsoTA. The settlement and development— 
political, economic, and social—of a typical American commonwealth. 
Prerequisites: I5 credits in social science including History 5-6. Six 
credits. VIII; MWF; 112Lib. Mr. Bucx. 


146w-147s.} CONSTITUTIONAL History oF THE UnitTep States. The evo- 
lution of American constitutional government through legislation, 
judicial interpretation, administrative rule, and custom. Prerequisites: 
15 credits in history or 10 credits in history and Io in social science 
including 5 credits in political science. Six credits. IV, MWF; 112Lib. 
Mr. SHIPPEE. 


148f-149w-150s.} British EMPIRE IN THE EIGHTEENTH CENTURY. A study 
of imperial politics, including the development of the English colonies 
in America and the American Revolution. ‘Prerequisites: 20 credits 
in the social sciences, including 10 credits in history. Nine credits. 
II: MWF; 218aLib. Mr. Atvorp. 
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153. THE West IN AMERICAN Po.iTics sINCE 1865. An intensive study 
of independent parties and radical or progressive political movements. 
Prerequisites: 25 credits in history including History 5-6. Five credits. 
(Not offered in 1922-23.) Mr. Buck. 


154s. SELECTED Topics IN THE History oF MINNEsota. Students taking 
this course are expected to do a portion of their work in the library 
of the Minnesota Historical Society. Prerequisites: 25 credits in his- 
tory including History 5-6. Five credits. VII, VIII; WF; 218aLib. 
Mr. Buck. 


155. UnitEp States, 1850-65. Consideration is given to social and economic 
questions as well as political issues. Prerequisites: 25 credits in history 
including History 5-6. Five credits. (Not offered in 1922-23.) Mr. 
SHIPPEE. : 


156f. THE Reconstruction Pertop. This course follows History 155 as a 
natural sequence. Prerequisites: 25 credits in history, including His- 
tory 5-6. Five credits. VII, VIII; WF; 218aLib. Mr. SHIPPEE. 


160w. SELECTED Topics IN Later AMERICAN CoLontaL History. Prerequi- 
sites: 25 credits in social science, including History 5-6 or 148-149-150. 
Five credits. VII, VIII; MW; 218aLib. Mr. Atvorp. 


166f. SELECTED Topics IN THE History oF IMMIGRATION. Competent. stu- 
dents will be guided in research. Prerequisites: 25 credits in social 
science and consent of instructor. Five credits. VII, VIII; TTh; Ar. 
Mr. STEPHENSON. 


208f-209w-210s. SEMINAR IN AMERICAN History. Graduate students only. 
Ar. Mr. Atvorp, Mr. Buck, Mr. Suippee, Mr. STEPHENSON. 


See also History 113-114-115} under Economic History; History 121-122+ 
under English History, and History 111 under European History. 


ANCIENT HIstToRY 


103f. THE Near East, Ox_p OrrentT. Origin of Egyptians, Babylonians, 
Assyrians, and Persians, and main features of their political history 
and civilization. History of the Hebrews discussed so far as it bears 
upon general oriental problems. Prerequisites: 20 credits in social 
science group. Five credits. VIII; MWF; 111Lib. Mr. Davis. 


105w. History oF RomeE.* Prerequisites: 20 credits in social science group. 
Five credits. IIIT; MTThFS; 111Lib. Mr. Davis. 


133f. PoriticaL History or Greece. With speciel reference to the re- 
action upon cultural progress. Prerequisites: 20 credits in history or 
a major in Greek or Latin. Five credits. III; MTThFS: 111Lib. 
Mr. Davis. 


* Students who took History 135 in the year 1920-21 may not elect History 105 
without consent of instructor. 
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134w. ANCIENT CivitizaTion, GreEcE. Social and intellectual life of 
Greece. Prerequisites: 20 credits in history, or a major in Greek or 
Latin. Three credits. VIII; MWF; 111Lib. Mr. Davis. 


135s. ANCIENT CivitizATION, Rome. Social and intellectual life of Rome. 
The course will begin with a survey of political history. Prerequisites: 
20 credits in history, or a major in Greek or Latin. Three credits. 
VIII; MWF; i11Lib. Mr. Davis. 


Economic HIstTory 


113f-114w-115s.+ Economic History or EuroPE AND THE UNITED STATES, 
1750 TO THE PRESENT. The industrial revolution and significant results 
for transportation, agriculture, tariff, and labor. Prerequisites: 20 
credits in history or economics, or both. Nine credits. I1; TThS; 
111Lib. Mr. Gras. 


116-117-118. Economic History or Europe, 1300-1750. Prerequisites: 
20 credits in history or economics, or history and economics combined. 
Nine credits. (Not offered in 1922-23.) Mr. GRAS. 


169s. Economic History oF THE UNITED STATES SINCE THE CiviL Wak. 
The chief emphasis is on the growth of manufacture and commerce, 
and government regulation. Prerequisites: 25 credits in history or 
economics, or history and economics combined. Five credits. III; 
TThS; 1r1Lib.-.- Mr. Gras. 


205-206-207. SEMINAR IN Economic History. Ar. Mr. Gras. 


EnciisuH History 


1o9f 110w. EncLtisH Hustory, 1815-1920. Emphasis placed upon party 
history, the colonies, foreign relations, the social democratic movement, 
and especially British foreign policy preceding the World War. Pre- 
requisites: 20 credits in social science group. Six credits. (Not of- 
fered in 1922-23.) Mr. TyYLer. 


I2Iw-122s.} ENGLISH BACKGROUNDS AND THE AMERICAN CoLonies. Studies 
in the transfer of English civilization, and its early modifications and 
development in America. Some account taken of the contrasting 
French settlements. Prerequisites: 20 credits in history or political 
science.- Six credits. II; TThS; 112Lib. Mr. Wuire. 


162f. THE BEGINNINGS OF PARLIAMENT. From the Norman Conquest to 
the reign of Edward I, based wholly on original sources. Prerequisites: 
25 credits in history including History 3-4; knowledge of at least high 
school Latin. Five credits. VIII-IX; TTh; 218aLib. Mr. Waite. 
See also courses in Economic History. 
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EuropEAN History 


1o1f-102w.}T HE FRENCH REVOLUTION AND NAPOLEONIC Era. Prerequisites: 
20 credits in social science including 10 credits in history. Reading 
knowledge of French desirable. Six credits. (Not offered in 1922-23.) 
Mr. Forp. 


104s. THe Near East, Mopern. The Saracen Empire, Turkey, the Balkan 
States, and European diplomacy in the East since the beginning of the 
Middle Ages. Prerequisites: 20 credits in social science group includ- 
ing 10 credits in history. Five credits. III; MTThFS; r1r1Lib. Mr. 
DavIs. 


107f-108w. Europe, 1848-1914. Prerequisites: 20 credits in social science; 
if History 1-2 is not offered as a prerequisite, consent of instructor 
must be obtained. A reading knowledge of French and German will 
be helpful. Eight credits. VII; MTThF; r11Lib. Mr. Tyter. 


Illw. EuropEAN BACKGROUND OF AMERICAN IMMIGRATION. The movement 
of population from Europe to America in the nineteenth century, 
with the emphasis on the economic, political, social, and religious forces. 
Prerequisites: 20 credits in social science group. Four credits. VI; 
TWThFEF; 111Lib. Mr. STEPHENSON. 


119s. THE RENAISSANCE AND REFORMATION. Especial emphasis upon the 
work of individual men and upon ideas rather than upon _ politics 
and institutions. Prerequisites: 20 credits in history. Five credits. 
1¥V-—MiWES; 111 Lib, -Mr. Krey. 


120f. MepievaL CivmizaTion. A study of the social and intellectual de- 
velopment of Europe from the period of the German migration to 
the end of the thirteenth century. Prerequisites: 20 credits in history. 
Five credits. IV; MTWES; 112Lib. Mr. Krey. 


131f-132w.t| THE FoRMATION AND FALL OF THE MODERN GERMAN EMPIRE. 
The principal emphasis is on the period since 1848. The work of 
Bismarck and the Empire under William IJ. Prerequisites: Twenty 
credits in social science, including 10 credits in history. Six credits. 
I; MWE; 1i11Lib. Mr. Forp. 


158s. SELECTED Topics IN NINETEENTH-CENTURY Hstory. Discussion 
besed on a wide range of reading. Prerequisites: 25 credits in social 
science including History 107-108 or ro1-102. A reading knowledge 
of French or German will be required. Ten~credits. VII, VIII; 
Melis 2ioalab. MR TYLER. 


164w. STUDIES IN THE CrusADES. Prerequisites: 25 credits in history; 
knowledge of at least high school Latin. Five credits. Mr. Krey. 
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201 f-202w-203s. HistorIcAL BIBLIOGRAPHY AND CriTicisM. Required of 
candidates for advanced degrees in history who do not present evidence 
of similar training elsewhere. I; S; 112Lib. Mr. Forp, Mr. Wuite, 
and others. 


HOME ECONOMICS? 


Prerequisites—For major work, 27 credits including Courses 13, 22, 
end 45 in Home Economics or their equivalent, Io credits in general chem- 
istry, 5 credits in organic chemistry, 5 credits in quantitative analysis, and 
15 credits in biological science. For minor work 9 credits in the depart- 
ment and any additional prerequisite work needed to pursue the courses 
selected. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


103f,w,s. Dietetics. The fundamental principles of humen nutrition as 
applied to the feeding of individuals and groups under conditions of 
health, and under such pathological conditions as are chiefly dependent 
upon dietetic treatment. Three to 5 credits. 


1o5w. EXPERIMENTAL Cookery. An experimental study of special prob- 
lems in food and food preparation. Three to 5 credits. Miss CHILD. 


108f,w,su. Nutrition II. A study of metabolism including work on tissues, 
blood, and urine. Miss ANDERSON. 


1ogs. ApvANCED Nutrition. A study of selected quantitative methods ap- 
plicable to investigations relating to digestion and metabolism. Muss 
ANDERSON. 


122f,w. ApvANceD Textites. An experiinental study of ‘textile problems 
such as shrinkage and other laundering results; textile legislation and 
special economic problems. Three credits. Miss WELLER. 


123f,w,s. CLoTHING Economics. General consideration of the economic 
problems in clothing production; women’s responsibility for conditions 
in textiles and clothing industries; study of the budget for clothing and 
household textiles; hygiene and standardization of dress. Two credits. 
Miss WELLER. 


131f,w,s. House-PLANNING AND EQurIPMENT. Construction and furnishing 
budgets. Types of domestic architecture; details of construction and 
furnishing. Five credits. Miss Morse. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


t10s. SPECIAL PRoBLEMS IN Dietetics. An intensive study involving as- 
signed readings, discussions, and field work. Three credits. 


1The staff of this department will be announced later. Students majoring in 
Home Economics should ascertain by inquiry the fields in which students will be 
accepted in 1922-23. 
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I11s. SPECIAL PrRoBLEMS IN Foops anp Cookery. A continuation of experi- 


mental cookery with more advanced problems. Three credits. Muss 
CHILD. 


126s. PROBLEMS AND APPLICATION OF QUANTITATIVE METHODS IN TEXTILE 
ANALYSIS with special reference to establishing standards for fabrics. 


I51w. INSTITUTION MANAGEMENT ProsBLEMS. Organization; service; institu- 
tion-planning, decoration, and equipment; budgets, and ,the study of 
* different types of institutions. Four credits. Miss Treat. 


203w-204s. Home Economics ProspLtEMs. Opportunity is offered for the in- 
vestigation of selected problems in home economics. Five credits. 


205-206-207. Homrt Economics SEMINAR. A critical study of selected topics 
and recent advances in home economics involving outside reading, oral 
and written reports. Two credits each. 


HORTICULTURE 


Professors WiLtL1AM H. ALDERMAN, Herpert K. Hayes; Associate Profes- 


sors WiLFrip G. BriERLEY, LERoy Capy; Assistant Professor WILLIAM 
T. TAPLEY. 


Prerequisites—For major work, 15 credits; for minor work, 9 quarter 


credits in the department in addition to two years in botany and one year in 
entomology. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


107f. ORCHARD MANAGEMENT. A detailed study of the various operations 
in orchards and berry fields. Operating costs and profits. Lectures, 
laboratory, and individual problems. Prerequisite: Horticulture 6, bot- 


mivemoecredits.. »lhtree. credits; .L1VicHS; -V, «Vi; W: to2zHr.: Mr. 
BRIERLEY. 


109f. PRINCIPLES oF GENETICS. Same as Agronomy and Farm Management 
131. Lectures and laboratory work designed to familiarize the student 
with the underlying principles of breeding. Prerequisites: botany, 9 


credits, animal biology, 10 credits. Three credits. Mr. Beaumont, Mr. 
GRIFFEE, 


110w. HorTICULTURAL Crop-BREEDING. Applied genetics is emphasized. 
Methods of breeding each of the important horticultural crops with 
special attention to experiment station investigations and to the methods 
used by plant breeders. Prerequisite: Horticulture 109 or Agronomy 


131. Three credits. I; TThS; 212Hr. Mr. Beaumont, Mr. BusH- 
NELL. 


111f. SysTEMATIC Pomotocy. A study of fruit varieties. Lectures, lab- 
oratory, and a survey of the literature. Prerequisites: Horticulture 6, , 
botany, 9 credits. II; TTh; V, VI; Th; 8Hr. Mr. Briertey. 
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131f. ADVANCED VEGETABLE PropucTion. A study of the business of vege- 
table-gardening. Special problems .for investigation and research, re- 
views and reports on recent literature. Prerequisite: Horticulture 32, 
botany, “9 credits. Three credits. III; TTh. ITI, [Vj oS ;e2tomie 
Mr. TaPLey. 


132f. SySTEMATIC OLERICULTURE. The origin, botany, varieties, and types 
of the different vegetables, their characteristics and adaptation to dif- 
ferent cultural and market conditions, identification and classification 
studies, judging, and exhibiting. Prerequisite: Horticulture 32, botany, 
o credits. IIIT; MW: V; ‘Vis Th; 102Hr;, “Mra KRrawrz: 


133w. COMMERCIAL TRUCK-GROWING. Truck-growing centers of the United 
States, cultural methods used in producing various truck crops, special 
machinery and equipment, market methods, shipping points. Adapta- 
tion of truck crops to Minnesota, commercial production for canneries; 
handling; shipping to market. Prerequisite: Horticulture 32, botany, 
9g credits. Three credits. IJI; TThS. Mr. Taptey. 


135w. Potato Propuction. A study of the origin, botany, regional distri- 
bution, economic importance, group classification, standardization of 
varieties according to soil, climate, and markets. Identificetion, ex- 
hibiting, judging, cultural methods, seed selection and certification, 
marketing and utilization. Prerequisite: Horticulture 6 or 32, botany, 
9g credits. ,II]; MW* V, V1; Th; to2Hr.. Mrv Krantz: 


151f. ADVANCED FLorICULTURE. Lectures, assigned readings, laboratory, 
and special problems dealing with the culture, botany, and history of 
florists’ plents and methods of gréenhouse management. Prerequisites: 
Horticulture 50, botany, 9 credits. Three credits. Ar. Mr. Capy. 


1QIw-192s. SPECIAL PRoBLEMS. A study of problems based upon the work 


given in the preceding courses. Two or 4 credits per quarter. Mr. 
ALDERMAN. 


193f-194w-195s. HorTICULTURAL SEMINAR. Reports and discussions of 
problems end investigational work. Required of graduate students. 
One credit per quarter. Horticultural staff. 


COURSES PRIMARILY FOR GRADUATE STUDENT'S 


201 f-202w-203s-204su. Fruit-GrowING RESEARCH. Special problems in fruit 
culture or disposal. Students will be required to continue the work ove- 
at least one summer to arrange for concentration on problems at the 
most appropriate season. Open to those who have specielized in fruit- 


growing. Three to 6 credits per quarter. Mr. ALpERMAN, Mr. 
BRIERLEY. 


209f-210W-21Is-212su. FRuit-BREEDING RESEARCH. Consists of (a) some 
thesis problem, (b) development of laboratory technique in breeding. 
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Work involves reading in genetics, cytology, biometry. Students re- 
quired to continue work over one summer. Open to limited number 
specializing in fruit-breeding. Three to 6 credits per quarter. Mr. 
ALDERMAN, Mr. Hayes. 


213f-214w-215s, or Agronomy and Farm Management 203f,w,s. PLANT- 
BREEDING SEMINAR. History of plant-breeding, application of recent 
genetic theories to crop improvement and a discussion of research 
problems. Weekly meetings throughout the year. Prerequisite: Hor- 
ticulture 109. Maximum of 3 credits. Mr. Hayes. 


231 f-232w-2338-234su. VEGETABLE-GROWING RESEARCH. Special problems in 
vegetable culture. Students will be required to continue the work over 
at least one summer. Open to those who have specialized in vegetable- 
growing. Three or 6 credits per quarter. Mr. Tap.ey. 


242w. METHODS AND INTERPRETATION OF HorTICULTURAL RESEARCH. A 
critical analysis of the more important horticultural investigations, to- 
gether with a study of methods and organization of research work in 
horticulture. Two credits. Mr. ALDERMAN. 


LATIN 
Professor JoseEPpH B. Pike; Assistant Professor Ropert V. CRAM. 


Prerequisites—Any four of Courses 21-53, and 6 credits in addition 
selected from standard courses. A reading knowledge of French, German, 
or Greek is required of candidates for the Master’s degree. 

The degree of master of arts: For a major in Latin, Course 211-212- 
213, and in addition one course each quarter selected from Courses 121-133. 
The student will be expected to choose for his thesis some problem con- 
nected with one of these courses. Besides, a minor is to be carried through- 
out the year in one of the following departments: Comparative Philology. 
English, German, Greek, History, Romance Languages, or Scandinavian. 
For a*minor in Latin, Course 201-202-203 or one course each quarter 
selected from Courses 121-133. 

Candidates for the degree of doctor of philosophy in Latin will be 
expected to spend at least three years in preparation and will carry each 
quarter in addition to one seminar course and one of the courses listed 
below, one course «in advanced Greek (ie., in advance of two years of 
preparatory Greek). A knowledge of Greek and Romen history, Greek and 
Roman literature, and a special knowledge of a particular Latin author, or 
group of authors, will be required. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


121. ADVANCED VERGIL. Selection from Books 7-12 of the Aeneid. Pre- 


requisites: any two of Courses 51-53 or an equivalent. Three credits. 
’ II; MWFE; 109F. (Not offered in 1922-23.) Mr. PixKe. 
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122w. Cicero’s Letrers. Prerequisites: any two of Courses 51-53 or an 
equivalent. .Three credits. IT; MWF; 10o1F. Mr. PIKE. 


123s. MepievaL Latin. Selected documents illustrating the conflict be- 
tween church and state in the Middle Ages. Selections from History 
of the Franks, by Gregory of Tours. Prerequisites: any two of 
Courses 51-53 or an equivalent. Three credits. Il; MWF; 109F. Mr. 
PIKE. 

131f. JUVENAL. Selection from Juvenal’s work. Prerequisites: any two of 
Courses 51-53 or an equivalent. Three credits. Alternates with Course 
121. II; MWF; 107F. Mr. PIKE. 


132. SENECA’s EPpisTLES. Prerequisites: any two of Courses 51-53 or an 
equivalent. Three credits. Alternates with Course 122. Il; MWF; 
107F. (Not offered in 1922-23.) Mr. PIKE. 


133. PETRONIUS AND VULGAR LaTIN. Selections from Petronius and the 
Peregrinatio Sanctae Silviae. The relation of vulgar. Latin to literary 
Latin will be discussed. Prerequisites: any two of Courses 51-53 or 
an equivalent. Alternates with Course 123. Three credits. II; MWF; 
107F. (Not offered in 1922-23.) Mr. PIKE. 


201 f-202w-203s. Tacitus. (Graduate seminar, but open to students “who 
register for honors in Latin.) Prerequisites: seven years of Latin or 
any two of Courses 51-53. Three credits. VII, VIII; Th; 108F. 


Mr. PIKE. 


211-212-213. Lucretius. (Graduate seminar, but open to students who 
register for honors in Latin.) Prerequisites: seven years of Latin or 
any two of Courses 51-53. Three credits. VII and VIII; Th; 
10o8F. (Not offered in 1922-23.) Mr. PIKE. 


MATHEMATICS AND MECHANICS 


Professors WiLL1AM E. Brooke, Witt1AM H. Bussey, Witt1am F. Hot- 
MAN, DUNHAM JACKSON, WILLIAM H. KircHNeEr, Francis P.*LeEay- 
ENWorRTH (Astronomy); Associate Professors RaymMonp W. BrINK, 
Hans H. DaALaker, WILLIAM L. Hart, Roya, R. SHumway, ANTHONY 
L. UnperuiLL;' Assistant Astronomer Witt1am O. BEAL. 


Professor R. W. Brink is chairman of the group. Students majoring 
in mathematics should consult him. 


COURSES FOR UNDERGRADUATE AND GRADUAYE STUDENTS 


Courses offered by members of the faculty of the College of Science, 


Literature, and the Arts. 
/ 


106f-107w-108s. ADVANCED CALCULUS AND DIFFERENTIAL Eguations. Three 
‘credits per quarter. IIT; MWF; 105F. Mr. Hart, 


1 Absent on leave, 1922-23. 
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I11f-112w-113s. CeELEsTIAL Mrcuanics. Three credits per quarter. Mr. 
Beat. (This course is identical with Astronomy ITI-112-113.) 


140ow. MetHop or Least Squares. Three credits. Mr. LEAVENWORTH. 
(This course is identical with Astronomy 140.) 


Courses offered by members of the faculty of the College of Engineer- 
ing and Architecture. 


127f,w,s. TECHNICAL’ MEcHANICS. Five credits. Mr. Witcox. 
128f,w,s. STRENGTH OF MATERIALS. Five credits. Mr. HormMan. 
12090f,w,s. Hyprautics. Four credits. Mr. HoLtman. 


151f-152w-153s. DIFFERENTIAL EQUATIONS AND ADVANCED CaLcuLus ApP- 
PLIED TO ENGINEERING PropLteMs. Three credits per quarter. Mr. 
Harri. 


161f-162w-163s. ADVANCED TECHNICAL MeEcuHAnics. Three credits per 
quarter. Mr. WItcox. . 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


Courses offered by members of the faculty of the College of Science 
Literature, and the Arts. 


206f-207w-208s. THEORY oF FUNCTIONS OF REAL AND COMPLEX VARIABLES. 
Three credits per quarter. Mr. JACKSON. 


271{-272w-273s. THEORY OF LINEAR DIFFERENTIAL AND INTEGRAL EqQua- 
TIONS. Three credits per quarter. Mr. Brink. 


Courses offered by members of the faculty of the College of Engineer- 
ing and Architecture. 


261 f-262w-263s. Ettiptic FUNCTIONS wiTH APPLICATIONS. Three credits 
per quarter. Mr. DALAKER. 


267{-268w-269s. ApvVANCED Dynamics. Three credits per quarter. Mr. 
BROOKE. | 


The following courses have been offered from time to time in the 
past, and similar courses, or other courses of corresponding grade, will be 
provided at any time when there is sufficient demand for them. 


Courses offered by members of the faculty of the College of Science, 
Literature, and the Arts. 


DIFFERENTIAL GEOMETRY. 

PROJECTIVE GEOMETRY. » 

Mopern HIGHER ALGEBRA 

THE MATHEMATICS OF SMALL VIBRATIONS. 
THE THEoRY OF NUMBERS. 

THE GaLois THEORY OF EQUATIONS. 
HIGHER PLANE CURVES. 

ADVANCED DIFFERENTIAL EQUATIONS. 
Exterior BALLISTICS. 
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THE CALCULUS OF FINITE DIFFERENCES. 
MopERN THEORIES OF INTEGRATION. 
APPROXIMATION BY POLYNOMIALS AND TRIGONOMETRIC SUMS. 


Courses offered by members of the faculty of the College of Engineer- 
ing and Architecture. 


ADVANCED DESCRIPTIVE GEOMETRY. 
PERSPECTIVE. 

VeEcToR ANALYSIS. 

MopERN ANALYSIS. 

FouRIER’S SERIES AND SPHERICAL HARMONICS. 


MECHANICAL ENGINEERING 


Professors JoHN J. FLATHER, WILLIAM S. HotMAN, FRANK B. ROWLEY; 
Associate Professors JoHuN V. MarTENIS, CARL SuHIpLey, CHARLES F. 
SHOOP. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


110f. Toot Desicn. Three credits. Mr. SHIPLEY. 
I1m1w. Toot ConstrucTIon. Three credits. Mr. SHIPLEY. 


131 f{-132w-133s. ADVANCED ENGINEERING DeEsiGcN. Original design, includ- 
ing machinery for changing size and form, cranes, pumping, trans- 
mission machinery, and engineering appliances. Lectures, problems, 
and drawing room practice. Three credits per quarter. Mr. FLATHER. 


135f. STEAM ENGINE Desicn. Three credits. Mr. FLATHER. 


136w. GAs EncinE Desicn. Three credits. Mr. Rowtrey, Mr. Ropertson 


, 


144f. Heat EncInEs. Elementary thermodynamics. Properties of steam. 
Types and details of steam engines. Three credits with three hours 
of laboratory a week. Mr. Rowtey, Mr. SuHoop. 


145w. Heat ENGINES. Continuation of Course 144. Three credits with 
three hours of laboratory a week. Mr. Rowtey, Mr. Swoop. 


146s. Heat EnciInEs. Elementary study of steam turbines and gas engines, 
Courses 144, 145, 146 are arranged for students in electrical engineer- 
ing and are accompanied by three hours’ work in laboretory each week. 
Three credits. Mr. Rowtey, Mr. SuHoop. 


150w. Gas ENGINES AND Propucers. Laws of gases; gas cycles. Otto, 
semi-Diesel, and Diesel engines. Mechanism of various types. Prin- 
ciples of design. By-products recovery. Three credits. Mr. Rowtey. 
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151f. THERMODYNAMICS. The mechanical theory of heat as applied to 
steam, oil, gas, and hot air engines and allied power plant machinery 
and accessory equipment, including compressors, injectors, reheaters, 
and refrigerating apparatus. Three credits. Mr. SHoop. 


152w. STEAM TuRBINES. Theory and practice applied to various types. 
Laboratory investigation. Three credits. Mr. SHOopP. 


153s. HEATING AND VENTILATING. Principles of heating and ventilating. 
Construction and operation of heating apparatus. Lectures, recitations, 
and designs. Four credits. Mr. MartTENIS. 


156s. COMPRESSED AIR AND REFRIGERATING MACHINERY. Three credits. 
Mr. Rowen. 


164w-165s. Power PLANT MANAGEMENT. Operation and maintenance of 
boilers, engines, gas producers, gas engines, steam turbines, and acces- 
sory apparatus. Smoke prevention. Flue gas analysis. Daily logs 
and power costs. Three credits per quarter. Mr. Rowen. 


166w. WaTER TuRBINES. The theory of operation, design, construction, 
and regulation of water turbines. Turbine-testing; characteristics, se- 
lection of type. Cost of turbines and water power. Three credits. 
Mr. Rowen. 


181w. ADVANCED GENERAL LaporaTory. Indicator practice, valve-setting, 
separating and throttling calorimeter, tests of steam engines, gas 
engines, pumps, air compressors, blowers, turbines, boilers, and power 
plant. Four actual hours. Mr. Row.ey, Mr. SxHoop. 


182f. ApvANCED STEAM LaporaTory. Tests of steam turbines, flow of 
steam through nozzles and pipes. Tests of compounds and triple ex- 
pansion engines, condensers, superheaters, and boilers. Two credits. 
Mr. SHoop. 


.183w. Power anp GaAs EncinE Lagporatory. Tests of- ges, gasoline, and 
hot air engines, gas producers. Power and lighting plants. Two cred- 
its. Mr. Row ey, Mr. Ropertson. 


184s. ADVANCED ENGINEERING LaporATory. Opportunity will be offered 
for carrying on investigations in connection with tests of power plants, 
refrigerators, air compressors, blowers, and fans. Also automobile- 
testing and gas engine investigations. Two credits. Mr. Row_ety, 
Mr. SHOOP. 


190f-19Iw-192s. SEMINAR. Reading of assigned articles in current tech- 
nical press. Preparation of synopsis and preparation of principal 
features. Arranged for seniors. One credit per quarter. Mr. FLATHER, 
Mr. Row ey. 
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193s. ENGINEERING PRacTicE, Engineering relations, legal and _ ethical, 
collaboration and consultation; technical reports, investigation, and 
estimates. Professional employment, ownership of plans; patents and 
rights of invention. Day labor and contract systems of construction; 
public and private works, arbitration. Two credits. Mr. FLATHER. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


223f. INDUSTRIAL MANAGEMENT. Shop and factory organization and man- 
agement; cost and wage systems. Depreciation of equipment. Machine 
burden. Time studies. Three credits. Mr. FLATHER. 


224w. INDUSTRIAL MANAGEMENT LagporaTory. An advanced course in shop , 
practice with especial reference to production. Time studies; stores 
and follow-up systems. Investigations in local factories. Three cred- 
its. Mr. FLATHER. 


225s. INDUSTRIAL MANAGEMENT PROBLEMS. Special investigations of prac- 
tical problems and suggested methods of procedure. Three credits. 
Mr. FLATHER. 


226w. SAFETY ENGINEERING. A study of the methods employed to promote 
safety in the factory; workmen’s compensation laws. Two credits. 
Mr: FLATHER. 


237s. Gas Tractor Desicn. Three credits. Mr. Row .ey. 


255f,w,s. ADVANCED HEATING AND VENTILATING. To be taken in connection 
with research work in the laboratory, Course 287. Three credits. Mr. 
ROWLEY. 


257s. MECHANICAL EQUIPMENT oF BurLpINGs. Choice of systems. Theory 
and practice of designing and detailing layouts. Equipment designs 
for various types of buildings. Three credits. Mr. Row ey, Mr. 
MartTENIS. 


262{. PowrErR ENGINEERING. Advanced study and application of engines, 
stokers, boilers, coal-handling equipment and accessories. Lay-out of 
manufacturing shops. Routing of work, transmission systems end 
selection of motors, factory lighting and heating. Lectures, recitations, 
drawing room work. Three credits. Mr. Rowen. 


2606w-267s. PowER Piant Design. Problems, designs, and estimates for 
power plant and central stations. Selection of motive powers, relative 
advantages of steam and producer gas plants, choice of engines and 
boilers; pumps, shafting, piping, and accessories. Three credits per 
quarter. Mr. Rowen. 


271f. Ratrrway TECHNOLOGY. The practical details of construction of 
locomotives. A systematic course of visits to the various railroad 
shops in the vicinity. Lectures and recitations. One credit. 
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272{-273w-274s. RatLway DeEsiGN AND Locomotive Construction. Loco- 
motive and car details; the locomotive boiler, linkages, and assembled 
parts. Construction of locomotives; engine details. Lectures and as- 
signed reading. Four credits. Mr. FLATHER. 


278s. LocoMoTIvE Roap-TEsTING. Tests on locomotives and trains. Dyna- 
mometer car and drawbar pull. Three credits. Mr. FLaTHER and 
assistants. 


287-288-289. ENGINEERING RESEARCH. Courses may be elected which in- 
volve investigations in connection with lubrication, steam and gas 
engines, heating and ventilating, and other problems as selected. Re- 
ports, special problems, and related tests. Three to 9 credits per quar- 
ter. Mr. FratHer, Mr. Row.ey, Mr. SHoop, Mr. Rowen. 


293w. AERONAUTICAL ENGINEERING. Design of aerial propellers, aeroplane 
engines. Application of theory of propellers and gasoline engines to 
aeroplanes. Includes calculations and drawings for high speed multi- 
cylinder light weight engine; balancing reciprocating parts; uniform 
torque; theoretical diagrams. Three credits. 


294. AEROPLANE Desicn. Calculations and drawings for a given aeroplane; 
stability, strength, propulsion, and motive power required. Three 
credits. 


GE1o1w. ConTRACTS AND SPECIFICATIONS. A study of engineering speci- 
fications. Lectures, recitations, and practice in writing specifications. 
Three credits. Mr. FLATHER. 


MEDICINE 


(Including General Medicine, Dermatology, and Nervous and Mental 
Diseases) 


The graduate work in the Department of Medicine is designed to pre- 
pare students. for practice of the specialty of internal medicine, research in 
the problems of general medicine, and for the specialty of nervous and 
mental diseases, as the case may be, and to train men as teachers in their 
respective fields. Prospective students who have had no special work in 
addition to that of the undergraduate course in physiology, physiologic 
chemistry, therapeutics, experimental medicine, or pathology are advised 
to devote a year or more to these subjects before entering the regular three- 
year graduate course. Throughout the course it is recommended that a 
minor be carried in one or more of the following departments: Physiology, 
Pharmacology, Pathology, Immunology, and Pediatrics. For students 
specializing in nervous and mental diseases, minors in anatomy and psy- 
chology are especially valuable, and for those desiring it, work would be 
arranged in the Department of Ophthalmology and Oto-Laryngology, giv- 
ing a special opportunity to study lesions of the eye occurring in systematic 
disorders. In the Medical School, during at least the third year of the 
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three-year fellowship, the fellow acts as an officer of the clinic with definite 
responsibility in the care of patients in the University Hospital. 

For courses of study see special bulletin of graduate courses in 
medicine. 


METALLOGRAPHY 


Associate Professor Oscar E. HARDER. 


Prerequisites—For major work, adequate preparation in the sciences 
fundamental to metallography (chemistry, physics, geology, technical sub- 
jects), the general requirements being fulfilled. For minor work, the pre- 
requisites to the courses to be pursued. 

Exemption from the language requirements for the Master’s degree 
may be made in individual cases. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


150f. METALLOGRAPHY FOR ELectricAL ENGINEERS. Principles of metal- 
lography, including pyrometry, thermal analysis, constitution diagrams, 
microscopic and photomicrographic technique; study of typical alloys 
with special reference to electrical resistance, conductivity, magnets, 
etc. Laboratory work and demonstrations. Two lectures, three lab- 
oratory hours per week. Three credits. I; MW; 112M. VI, VII, 
VIII; M; 307M. Mr. Harper, Mr. DowDeELL. 


I5Iw. ADVANCED METALLOGRAPHY FOR ELECTRICAL ENGINEERS. Continu- 
ation of 150. Two lectures, three laboratory hours per week. Pre- 
requisite: Course 150. Three credits. I; MW; 112M. VI-VIII; M; 
307M. Mr. Harper, Mr. DowDELL. 


1§3f-154w-155s. METALLoGRAPHY. (Long course for metallurgical en- 
gineers.) Theory of metallic alloys. Metallographic technique. Prop- 
erties of metals and alloys. Metallography of iron and steel and 
commercial alloys. Technical metallography. Three lectures, four 
laboratory hours per week each quarter. Prerequisites: Chemistry 20, 
Physics 5. Five credits per quarter. VI or VII; MWF; 305M. VI- 
IX; T; 307M. Mr. Harner, Mr. DowDELt. 


156f. METALLOGRAPHY FOR MECHANICAL ENGINEERS. Similar to 150 but 
specially arranged for students in mechanical engineering. Two lec- 
tures, three laboratory hours per week. Three credits. III; MTh; 
108M. VI-VIII; W or F; 307M. Mr. Harper, Mr. DowDELt. 


157w. ADVANCED METALLOGRAPHY FOR MECHANICAL ENGINEERS. Continu- 
ation of 156. Two lectures, three laboratory hours per week. Three 
credits. Prerequisite: Course 156. III; MTh; 108M.. VI-VIIT; 
W or F; 307M. Mr. Harper, Mr. DowDELL. 


160f. METALLOGRAPHY FOR CHEMICAL STUDENTS. Principles of metal- 
lography, including constitution diagrams, preparation and standardiza- 
tion of thermocouples, preparation and thermal analysis of alloys, 
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microscopic examination and making of photomicrographs; typical 
alloy systems as iron-carbon (steel and cast iron), some non-ferrous 
alloys. Prerequisite: Chemistry 20. Two lecture and two laboratory 
hours per week. Three credits. II; MW; 305M. VI, VII; Th; 
307M. Mr. Harper, Mr. DowDeE Lt. 


161w. ADVANCED METALLOGRAPHY FOR CHEMICAL StuDENTS. Metallography 

end heat treatment of iron and steel, including alloy steels, commercial 

uses of various steels, and engineering specifications. Prerequisite: 

_ Course 160. Two lectures and two laboratory hours per week. Three 

credits. II; MW; 305M. VI, VII; Th; 307M. Mr. Haroper,. Mr. 
DowDELL. 


162s. ADVANCED METALLOGRAPHY FOR CHEMICAL STUDENTS. Metallography 
of the non-ferrous metals with a study of the constitution diagrams, 
properties, and uses of important commercial alloys. Prerequisite: 
Course 160. Two lecture and two laboratory hours per week. Three 
credits. Il; MW; 305M. VI-VII; Th; 307M. Mr. Harper, Mr. 
Dow DELL. 


163f-164w-165s. ADVANCED METALLOGRAPHY. Technical and scientific re- 
search. The study of steel rails, automobile and locomotive parts, tool 
steels, etc. Special problems in metallography with outside reading. 
Seminar work in the recent advances in metallography. Prerequisites: 
Courses I5I, I55, 157, or equivalent. Credits and hours to be ar- 
ranged. 305M. Mr. Harper. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201 f-202w-203s. ADVANCED METALLOGRAPHY FOR GRADUATE STUDENTs. In- 
tended primarily for research work. Credits and hours to be arranged. 
305M. Mr. Harner. 


OBSTETRICS AND GYNECOLOGY 
For staff and courses of study offered, see special bulletin of graduate 
work in medicine. 


OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


For staff and courses of study offered, see special bulletin of graduate 
work in medicine. 


PATHOLOGY 


Prerequisites——Graduate students who desire to take their major or 
minor work in pathology must present credits in the following subjects: 
physics, 8 credits; general and organic chemistry, 12 credits; zoology, 6 
credits; and a reading knowledge of German. 
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In addition, students who elect their major work in pathology must 
present credits for the equivalent of the first two years’ work of the 
Medical School of this University. 

° For staff and courses of study offered, see special bulletin of graduate 
work in medicine. 


PEDIATRICS 


For staff and courses of study offered, see special bulletin of graduate 
work in medicine. 


PHARMACOLOGY AND THERAPEUTICS 


For staff and courses of study offered, see special bulletin of graduate 
work in medicine. 


PHILOSOPHY 


Professors NorMAN Wipe, Davin F. Swenson; Assistant Professor 
GrorGE P. CoNnGeER. 


Prerequisites—For a major, 18 credits; for a minor, 9 credits of work 
in the department are prerequisites. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


10oo0f-IoIw-102s. PHILOSOPHY OF ReELicion. Religion as an interpretation 
and evaluation of life. Fall quarter: survey of historical and psycho- 
logical phenomena of various religions; winter and spring quarters: 
critical discussion of esthetic, ethical, and religious attitudes toward 
life, including a presentation of speculative idealism and the philosophy 
of Christianity as a transcendental ethical religion. Prerequisites: 10 
credits. Nine credits. I]; TThS; 322F. Mr. Swenson. 


104s. History or Estuetics. A survey of the chief esthetic theories of 
ancient and modern thinkers. Prerequisites: 10 credits. Three cred- 
its. I]; MWF; 322F. Mr. Swenson. 


1o8w-109s. History or Etuics. Survey of the chief ideals of conduct 
from Socrates to the present day. Prerequisites: 15 credits in any 
social science or 10 in philosophy. Six credits. (Not offered in 
1922-23.) 


120w. SCANDINAVIAN PutiLosopHy. The philosophical thought of the nine- 
teenth century in Scandinavian countries, including a comparative study 
of BostrO6m and Kierkegaard. Prerequisites: 10 credits. Three credits. 
2-3:30; TTh; 316F. Mr. Swenson. 


124f. PotiricAL AND SocraL Etuics. .The fundamental aspects of society 
and the state, considered from the point of view of ethics. Prerequi- 
sites: 20 credits in any social science, or 10 in philosophy. Five credits. 
Di T-$2 3227. ir. WiDr 
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129w. MoperN PoriticAL THoucut. The state in modern political phi- 
losophy, its nature, basis, and authority. Individualism and socialism in 
the eighteenth and nineteenth centuries. The idea of democracy. Pre- 
requisites: 10 credits in philosophy or 20 in any social science. Five 
credits. I; T-S; 322F. Mr. WILpE. 


135f-136w. THE PuHitosopHy oF Prato. Prerequisites: 10 credits. Four 
credits. (Not offered in 1922-23.) Mr. Concer. 


141f. MrtapuHysics. Prerequisites: 10 credits including Philosophy 2. 
Three credits. (Not offered in 1922-23.) Mr. Swenson. 


147f. ApvANcED Locic. Different topics from year to year, including the 
organization of the sciences, the presuppositions of knowledge, recent 
mathematical and symbolic logic, and the pragmatic theory of logic. 
Prerequisites: 10 credits including Philosophy 2. Three credits. 2-3 :30 
TTh; 316F. Mr. SweENsSOoN. 


151f-152w. Mopern IpEatism. The place of mind in the world as discussed 
by philosophers from Kant to Royce. Prerequisites: 15 crédits in 
philosophy. Four credits. VII; TTh; 316F. Mr. Concer. 


161f-162w-163s. SEMINAR IN PuitosopHy. Individual investigation in 
philosophy. Studies in either ancient or modern philosophy and ethics; 
critical and constructive studies of logic, metaphysics, or ethics. Char- 
acter of work and general topics for year ascertained by consultation 
with department. Prerequisites: 20 credits in philosophy. Nine credits. 
Mr. Witpe, Mr. Swenson, Mr. Concer. 


PEN OCS 


Professors Henry -A. Errxson, W. Francis G. Swann, JoHn T. Tate, 
ANTHONY ZELENY; Assistant Professors LouaLLeEN F. MILter, JosEPH 
V ALASEK. 


Prerequisites—For major work, differential and integral calculus and 
two years of physics of college grade. For minor work, one year of college 
physics. 

A student majoring in physics is required to take Courses 101 to III 
and 102 to 112 inclusive unless excused by the department upon satisfactory 
evidence through examination at entrance. A course of general reading as 
outlined by the department in each individual case is also required. 

For the Master’s degree a reading knowledge of French or German 
is required. It is desirable that this requirement be fulfilled before gradu- 
ate work is begun. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


101 f-103w-105s-107f-109wW-IIIs. THEORETICAL Puysics. Designed to sup- 
plement the general course and to prepare the student for the more 
specialized graduate courses. Four lectures a week. Prerequisites: 
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Courses 21, 31, 41, Mathematics 51. Twelve credits. IV; MTWF; 
Beh Ro ATE: 


-102f-104w-106s-108f-110w-112s. EXPERIMENTAL Puysics. Comprehensive 
course extending through two years; laboratory technique and standard 
methods of precise measurements. This course may be begun any 
quarter. Two three-hour sessions a week. Prerequisites: Courses 
22, 32, 42. Three credits per quarter. (1) V-VII1; MW; 2Ph (2) 
V-VII; TTh; 2Ph. Mr. Tate, Mr. ZELENy, Mr. MiLtErR, Mr. Power, 
Mr. VALASEK. 


115f-117w-119s. ELEMENTS OF MATHEMATICAL Puysics. Standard meth- 
ods involved in the mathematical analysis of physical problems. Three 
lectures a week. Prerequisites: Course 105, Mathematics 51. Nine 


credits. 


114f-116w-118s. ELEMENTARY PuHysICAL INVESTIGATION. Two three-hour 
sessions a week. Nine credits. Prerequisites: Course 106, Mathematics 
51. Under direction of individual members of staff. 


122s. PyROMETRY AND Heat. Prerequisites: Courses 22 and 42. Three 
credits. One lecture and 2 three-hour sessions in the laboratory a 
week. V-VIII; TTh; 9Ph. Mr. Miter. 


132w, AppLieD Optics. Experimental work on special optical problems. 
Prerequisite: Course 32. Two three-hour laboratory periods a week. 
Three credits. VII-VIII; TTh; 3Ph. Mr. VAtasex. 


142f. ELECTRICAL MEASUREMENTS. Prerequisite: Course 42. Three cred- 
its. .Three two-hour laboratory sessions a week. See engineering 
program. Mr. ZELENY. 


146w. ELEcTRICAL MEASUREMENTS OF PRECISION. Three two-hour labora- 
tory periods a week. Prerequisite: Course 142. Three credits. Mr. 
ZELENY. 


145f-147w-148s. RapIoACTIVITY MEASUREMENTS. Prerequisites: Course 106, 
Mathematics 51. Nine credits. V-VII; TTh; 15Ph. Mr. Ertrxson. 


COURSES PRIMARILY FOR GRADUATE STUDENT'S 


201f. Apvancep ANALyTICAL Mecuanics. Kinematics of particles and of 
rigid bodies; the general principles of dynamics and their application 
to the motion of particles and of rigid bodies. Application to non- 
mechanical problems. Three lectures a week. Prerequisite: Physics 
101-103-105, Mathematics 51. Three credits. Mr. Tarte. 


203w. TuHeory or Exasticity. Analysis of strain and stress; equations of 
wave motion; applicetions to sound and to electromagnetic oscillations. 
Three lectures a week. Prerequisite: Physics 201. Three credits. 
Mr. TATE. 


COURSE DESCRIPTIONS 87 


205s. HypropyNaMIcs. Equations of Euler and Lagrange. Application to 
special types of fluid motion; motion of viscous fluid. Three lectures 
a week. Prerequisite: Physics 201. Three credits. Mr. Tarte. 


221f. THERMODYNAMICS: KINETIC THEORY oF GAsEs. Classical thermo- 
dynamics and applications to special problems: statistical mechanics ; 
relation to therriodynamics; theory of effusion, specific heats, dis- 
sociation, viscosity, conduction of heat, diffusion, transfer problems in 
general. . Three lectures,a week. Prerequisites: Physics 101-103-105; 
Mathematics 51. Three credits. Mr. Tarte. 


223w. THEORY OF THERMAL RapraATIon. Application of thermodynamics 
and statistical mechanics to thermal radiation; Planck’s quantum hy- 
pothesis and applications to specific heats and allied problems. Three 
lectures a week. Prerequisites: Physics 221. Three credits. Mr. 
TATE, | 


225s. THEORIES oF Atomic StRucTuRE. The quantum theories and their 
application to the study of X-rays, radioactivity, resonence and ioniza- 
tion potentials, photo-electricity; spectrum series and fine structure; 
resonance spectra; Stark effect. Three lectures a week. Prerequi- 
sites: Physics 221-223. Three credits. Mr. Tarte. 


231f-233w-235s. THEORETICAL Optics. Geometrical optics and optical in- 
struments. Theory of interference, diffraction, and polarization. Elec- 
tron theory of dispersion, absorption, double refraction, optical rotation, 
-magneto- and electro-optics. Radiation and its transformation and 
resonance radietion. Theory of moving media. Three lectures a week. 
Prerequisites: Physics ‘101-103-105, Mathematics 106-107-108. Mr. 
V ALASEK. 


241f-243w. MATHEMATICAL THEORY OF ELECTRICITY AND MAGNETISM. 
Fundamental mathematical theorems and processes of analysis appli- 
cable to potential theory; electric images; polarized media; magnetism; 
magnetic shells and their relation to electric currents; current flow 
in waves and infinite media; dynamical theory of electromagnetism. 
Three lectures a week. Prerequisites: Physics ror-103-105. Mathe- 
matics 106-107-108. Six credits. Mr. Swann. 


242f-244w. THEORY OF ELEcTRIC OscILLATIONS. Fundamental laws of elec- 
trodynamics; free and forced vibrations in electrical circuits, tuning, 
damping; theory of radio instruments; energy losses in coils, con- 
densers, etc.; electron tubes and circuits containing them; electro- 
magnetic rediation. Three lectures a week. Prerequisites: Physics 
IOI-103-105, Mathematics 106-107-108. Six credits. Mr. Swann. 


245s. FUNDAMENTALS OF ELEcTRON THeEory. The Maxwell Lorentz equa- 
tions; solutions in terms of retarded potentials; equations expressing 
conservation of energy and momentum; electromagnetic mass; systems 
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in uniform rectilinear motion; radiation from electrons. Three lec- 
tures a week. Prerequisites: Physics 231-243. Three credits. Mr. 
SWANN. 


246s. MEASUREMENTS OF ELECTRICAL OSCILLATIONS. Determination of 
characteristic curves of electron tubes; use of wave meter; measure- 
ment of high frequency resistance; verification of the laws of oscillat- 
ing circuits in general. Three two-hour laboratory sessions a week. 
Prerequisites: Physics 242-244. Three credits. Mr. Swann. 


247f. Turory oF Rextativiry. Historical survey; the special theory; Min- 
kowski’s four dimensional analysis; application to electromagnetic 
theory ; determination of equations of motion of electrons and to gravi- 
tation; the general theory; theory of tensors; Einstein’s law of gravi- 
tation with application. Three lectures a week. Prerequisites: Physics 
241-243-245, Mathematics 106-107-108. Three credits. Mr. Swann. 


248w-249s. ELECTRON THEORY OF Matter. Conduction of electricity in 
metals and allied phenomena; electromagnetic theory and heat radia- 
tion; thermionics; atomic structure; theory of diamagnetism; theory 
of paramagnetism; Weiss’s theory of ferromagnetism. Three lectures 
a week. Prerequisite: Physics 247. Six credits. Mr: Swann. 


252f-254w-256s. ResEaARCH. Under the special direction of individual mem- 
bers of the staff. 


261 f-263w-265s. SEMINAR. Study of present-day problems in physics. One 
hour a week. Open to those who are doing graduate work in physics. 
Three credits. Mr. Tate. 


PHYSIOLOGY AND PHYSIOLOGIC; CHEMIS@iE® 


Prerequsites—The Department of Physiology is well equipped for 
the various types of physiologic investigation. The library facilities are 
good. 

For a minor in physiology, general zoology, general and organic chem- 
istry, and college physics are prerequisites. (In exceptional cases high 
school physics may be accepted.) For a major, physical chemistry is 
desirable. 

In addition, each student majoring in physiology or physiologic chem- 
istry must have had ‘the general courses, Physiology 100, 101, 103, 104, or 
the equivalent. 

For staff end courses of study offered, see special bulletin of graduate 
work in medicine. 


PLANT PATHOLOGY AND BOTANY 
Professors Enwarp M. FREEMAN, Evin C. STAKMAN. 


Note.—For courses in botany including plant physiology see Depart- 
ment of Botany. 
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Prerequisites—The minimum requirement is (a) three years (27 
credits) in botany, one year (9 credits) of which shall be mycology; (b) 
general bacteriology one quarter (4 credits) or some equivalent; (c) one 
year (9 credits) in plant pathology—preferably two years (18 credits). 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


105f-106w-107s. Mycotocy. Morphology, taxonomy, and biology of fungi. 
Lecture, laboratory, greenhouse, and field work. Prerequisites: Botany 
7 and 11 or equivalent. Three credits per quarter. Miss DospALt. 


108f. Metuops. Plant pathological methods, including mycological and 
bacteriological technique. Lectures, laboratory, field, and greenhouse 
work. Special problems. Prerequisites: Course 1 or 10 and Bac- 
teriology 6., Three credits per quarter. Mr. LEAcH. 


110w. PRINCIPLES oF PaTHoLocy. Comparative biology of plant pathogens ; 
pathological plant anatomy, parasitism, biologic specialization, resistance, 
and immunity. Prerequisites: Course I or 10 and Bacteriology 6. 
Three credits. Mr. StaAKMAN, Mr. BARKER. 


IIIw,su. DisEASES OF FIELD Crops. Symptcmatology, etiology, end prac- 
tical methods of control. Laboratory, lecture, and field work. Pre- 
requisite: Course 1 or 10. Mr. STAKMAN, Mr. BarKER. 


*112s. DISEASES’OF FRuIT Crops. Especially those important in Minnesota. 
Laboratory, lecture, and greenhouse work. Three credits. Mr. Leacu. 


*113s. DISEASES OF VEGETABLE Crops. Disezses of potatoes and other vege- 
table crops. Lecture, reference, laboratory, and greenhouse work. Three 
credits. Mr. Leacu. 


114w. ADVANCED Forest PatHotocy. Wood rots, including a study of the 
deterioration of wood products caused by fungi. Lectures, laboratory, 
and greenhouse work. Three credits. Mr. Staxkman, Mr. Leacu. 


COURSES. PRIMARILY FOR GRADUATE STUDENT'S 


203f{-204w-205s. SPECIAL PrRopLEMS. Special assignment of work in lab- 
oratory and field problems in pathological research. Mr. FREEMAN, 
Mr. STAKMAN. 


207{-208w-209s. RESEARCH IN MycorLocy. Research work along following 
suggested lines: taxonomy of natural groups; fungous flora of par- 
ticular regions, localities, or habitats; investigation of fungi involved 
in special industrial or natural processes; morphology or physiology 
of special forms. Prerequisite: Course 105-106-107. For minor or 
major. Three credits per quarter. Mr. FrReEmMAan, Mr. STAKMAN, 


* These courses will be given only in alternate years, except by special 
arrangement. 
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211. History or PLant PatuHotocy. Development of important myco- 
logical, pathological, and physiological researches; historical basis of 
modern science of plant pathology. Two credits per quarter. Mr. 


STAKMAN. 


213. SEMINAR. Assigned topics with special reference to current patho- 
logical problems. Historical review of literature on special problems 
and critical study of current literature. Two credits per quarter. Mr. 


STAKMAN. 


POLITICAD’ SCIENCE 


Professors CepHas D: Artin, Freperic H. Bass (Engineering), Ropert E. 
CusHMAN, Quincy Wricut, JEREMIAH S. Younc, Roy G. BLAKEY’ 
(Economics), Soton J. Buck (History), Arsert B. Wuire (History), 
NorMAN WILDE (Philosophy) ; Associate Professors W1LL1AM ANDER- 
son, Atvin H. Hansen (Economics), Lester B. Suippee (History), 
Mason W. Ty er (History) ; Assistent Professors Morris B. LAMBIE, 


Haroip S. QuIGLEy.* 


Prerequisites —For major work, 18 credits; for minor work, 13 credits. 

Professional courses-——The attention of those who are preparing them- 
selves for the public service is called to the special training courses outlined 
in the bulletin of the College of Science, Literature, and the Arts. Further 
information may be had from the chairman of the department. 

Bureau for Research in Government—This bureau is organized to con- 
duct and direct special investigations into practical political and administra- 
tive problems, national, state, and local. Mr. Anderson will act as director, 
but all members of the staff will take part in the work of the bureau. Ad- 
vanced and graduate students are strongly urged to take advantage of its 


facilities. 





COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


107-108. Europe, 1848-1914. Identical with History 107-108. » Prerequisites : 
10 credits. A ‘reading knowledge of French or German will be helpful. 


“Mr. TyLer. 
Io9. EncrisH History, 1815-1920. Identical with History 109-110. 


115. MunicrpaAL Prosptems. A specialized course in modern legal, admin- 
istrative and functional problems of cities. II; MWF; 213MA. Mr. 


ANDERSON. 


117. MunicipAL ENGINEERING. Identical with Civil Engineering 53.3. Mr. 
Bass. 


121-122. INTERNATIONAL Law. With especial attention to diplomatic and 
consular practice. IV; MTWF; 213MA. Mr. Waraicut. 


1Qn leave of absence, 1922-23. 
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123. INTERNATIONAL ORGANIZATION. Systems of international relations, 
International administrative organizations, and political guarantees of 
the past with a detailed study of the League of Nations. (Not offered 
in 1922-23.) Mr. WriGcHT. ; 


124. PRopLEMS IN INTERNATIONAL Law.: Intensive study of the solution 
of selected international controversies by national and international 
courts, arbitration tribunals, and diplomatic conferences. IV; MTWF; 
213MA. Mr. WRIGHT. 


125. AMERICAN Drpromatic History. Principles and policies guiding 
American diplomacy in its stages of development as well as to the 
methods pursued and the personalities of American diplomats. III; 
MTWE; 213MA. Mr. WRIGHT. 


\ 

127. AMERICAN FoREIGN RELATIONS. Such topics ges the Monroe Doctrine, 
freedom of the seas, the “open door,” arbitration, and disarmament 
will be considered with particular reference to the future policy of 
the United States. IJ1; MTWF; 213MA. Mr. Waricut. 


129. Far Eastern Poritics. The principal factors in the social and po- 
litical life of Japan and China; their relations with each other and 
with western powers. (Not offered in 1922-23.) Mr. QUIGLEY. 


131-132. Pustic ADMINISTRATION. Sources of administrative power; ad- 
ministrative areas; organization of departments; personnel, and related 
civil service problems including classification, training, appointment, 
promotion, salary determination and superannuation; the budget; pur- 
chasing; control over administration; public service as a career. IV; 
MWEF; Ar. Mr. LAmBIE. 


133. PRoBLEMS OF PuBLIC ADMINISTRATION. Organization of departments 
and distribution of functions relating to particular problems of public 
administration including public health, finance, education, public works, 
safety, welfare, commerce, and agriculttre. IV; MWF; 109MA. Mr. 
LAMBIE. 


141. PRoBLEMS IN STATE GOVERNMENT AND CoNnsTITUTIONAL Law. A 
selected group of current problems in state government will be studied 
intensively in their constitutional and political aspects. VI; MWF; 
213MA. Mr. CusHMAN. 


145. LEGISLATIVE PowER AND MeEtTHops. Source and scope of the legisla- 
tive power; methods used by legislative bodies; current political ques- 
tions; formulation and defense of legislative bills. II; TThS; 102MA. 
Mr. Youne. 


146-147.+ CoNSTITUTIONAL HisToRY OF THE Unitep States. Identical with 
History 146-147. Mr, SHIPPEE. 


151. CoNSTITUTIONAL LAw: THE AMERICAN FEDERAL System. Judicial 
interpretation of the constitution; power of judicial review; separation 


Q2 
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158. 
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of governmental powers; relation of state and national governments ; 
construction of national powers; jurisdiction of courts. VII; MWThF; 
10o9MA. Mr. CUSHMAN. 


CoNSTITUTIONAL Law: FUNDAMENTAL RIGHTS AND IMMUNITIES. 
Privileges and immunities of citizenship; protection of civil and po- 
litical rights; the obligation of contracts; due process of law and equal 
protection of the law. VI1; MWThF; 209MA. Mr. CusHMAN. 


. THe West tn AMERICAN Poritics SINCE 1865. Identical with History 


153. (Not offered in 1922-23.) Mr. Buck. 


CoMPARATIVE ADMINISTRATIVE Law. Administration 2s a _ science; 
analysis of the administrative systems of the United States, England, 
France, and Germany with special reference to the law of officers, the ~ 
merit system, and specia) administretive tribunals. (Not offered in 
1922-23.) Mr. Younc. 


PoticeE Power. Nature of the police power; constitutional aspects of 
social and economic legislation, including safety, order, morals, and | 
protection against business fraud end oppression; the fundamental 
rights under the police power. II; TThS; 102MA. Mr. Youna. 


GOVERNMENT AND BusINEss. Governmental powers; protection against 
fraud and oppression; restraint of trade and manipulation of prices; 
protection of debtors; business affected with a public interest; combina- 
tion of laborers; corporations; compulsory benefits; conservation- of 
natural wealth; vested rights; confiscatory legislation. II; TThS; 
202MA. Mr: Youna. 


. COMPARATIVE FEDERAL GOVERNMENT. Ancient and modern federal 


unions. IV; MTWEFEF; Ar. Mr. ALLIn. 


. Law AND CUSTOM OF THE ENGLISH ConstiTuTIon. Legal and political 


espects of the English constitution. II; MWF;.Ar. Mr. ALLIN. 


. GOVERNMENT OF THE ENGLISH Empire. Organization, working and 


international status of the Imperial and Dominion governments. II; 
MWEF; Ar. Mr. ALLIN. 


. BritrsH Poritics. Parties, party leaders, and policies. The relation 


of English and imperial policies. IT; MWF; Ar. Mr. ALLIN. 


. THe Lapor AND Socratist MovEMENT IN Europe. Identicel with 


Economics 169. Mr. HANSEN. 


. MunicreaLt Corporations. The legal basis of municipal government; 


the relation of the city to the state; home rule. The city as a legal 
entity; its powers, duties, and liability for torts. IIT; MWF; 213MA. 
Mr. ANDERSON. 


Mopern PoriticaAL THouGHTt. Same as Philosophy 129. I; TThS; 
322F. Mr. WILDE. 


COURSE DESCRIPTIONS 03 


185. PoLiticAL AND SociaL Eruics. Same as Philosophy 124. 1; TWThFS; 
322F. Mr. WILDE. 


I9gI-192. Pustic Finance. Identical with Economics 191-192. (Not of- 
fered in 1922-23.) Mr. BLaKEy. 


193. STATE AND Locat Taxation. Identical with Economics 193. (Not 
offered in 1922-23.) Mr. BLaKey. 


COURSES PRIMARILY FOR GRADUATE STUDENT'S 


201-202-203. SEMINAR IN Pusitic Law. Mr. YouUNG AND OTHERS. 


211-212-213. SEMINAR IN MopERN GOVERNMENT AND PoLiTICAL THEORY. 
Mr. ALuin and others. 


221-222-223. SEMINAR IN LocaL GOVERNMENT AND ADMINISTRATION. Mr. 
ANDERSON AND OTHERS. 
* 


Notre—A student registered in a seminar course will be expected to 
complete a satisfactory piece of research before receiving credit for the 
course. The Bureau for Research in Government is designed to give all 
possible assistance in the conducting of such research, but is not intended 
to relieve the student of his personal responsibility. 


PSYCHOLOGY 


Associate Professors Ricuarp M. Etriotr, WittiAM S. Foster, Kart S. 
LASHLEY, DonaLp G. PATERSON, HERBERT Wooprow; Lecturer Harry 
M. JoHNSoN. 


Prerequisites—For either major or minor work, 12 credits. 


101 f{-102wt}-103s. EXPERIMENTAL PsycHoLocy. The theory and technique 
of the leading methods of experimental investigation in human psy- 
chology. Individual minor research problems in the third quarter. One 
lecture, four laboratory hours per week. Six or nine credits. VII; 
MWE; VIII; WF; 116Psy. Mr. Wooprow, Mr. JoHnson. 


108f-109w.t ADVANCED GENERAL PsycHoLocy. The laws of the normal, 
adult mind, based upon the study of experimental results. Lectures, 
fecitations, atid’ reports. Six credits. VIII; M. IX; MW; 116Psy. 
Mr. JOHNSON. 


114w-115s.+ Human Beuavior. An analysis of the development and or- 
ganization of human behavior. Consciousness or mind, as properties 
of the living body, are discussed in their dependence upon response. 
Six credits. II; TThS. 109Psy.. Mr. Extiort. 


121f-122w}-123s. NEuropsycHoLocy. The functions of the nervous system 
in behavior. Neural basis of reflex, instinct, end habit. Physiology of 
motivation. Individual investigation of special problem in third quar- 
ter. One lecture and five laboratory hours per week. Six or nine 
credits. VII; VIII; MWF; t1ogPsy. Mr. LAsHrery. 
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124f. PsycHoLtocy or LEARNING. Critique of current theories concerning 
the nature of the learning process. Problems and methods. bearing 
upon the physiology of learning. Not open to students who take Neuro- 
psychology. Three credits. IV; MWEF; 109 Psy. Mr. LasHLey. 


125f-126w.+ PsycuHotocy or INpIvipuAL DiFFERENCES. Experimental and 
statistical study of the influence of sex, race, immediate ancestry, and 
environment in the causation of individual differences in mental traits. 
Each student participates in investigation of problems and in analysis 
of results. Six credits. Il; MWF; 109Psy. Mr. PATERSON. 


127s. PsycHoLoGICAL ANALYSIS OF SociAL INsTITUTIONS. An examination 
of the behavior of men in groups, and of some important social institu- 
tions, as determined by human motives and traditions. Three credits. 
Il; MWF; 109Psy. Mr. Birp. 


135f-136w.t Dynamic PsycHotocy. The constituents of character; their 
development, their interrelationship, end their role in the determination 
of human affairs. Six credits. III; TThS; rogPsy. Mr. Wooprow. 


144w-145s.t ABNORMAL PsycHoLtocy. Systematic review of psychiatry in 
relation to normal behavior. Types of social maladjustment; delin- 
quency, criminality, fanaticism. Psychology of creative ability. The 
organization of personality as revealed by studies in psychopathology. 
Six credits. IV; MWF; 109Psy. Mr. LASHLEY. 


COURSES PRIMARILY FOR.GRADUATE STUDENTS 


200f-201w.t SEMINAR IN THE History or PsycuHoxocy. Selected topics 
from the history of psychology. Open to advanced students with per- 
mission of the instructor. Three or six credits in proportion to work 
done. Mr. Foster. 


205s. ADVANCED DIFFERENTIAL PsycHoLocy. Three credits. Mr. PATERSON. 
_ 206-207-208. RESEARCH IN ANIMAL BEHAVIOR. 


210f-21Iw-212s. RESEARCH Propi_EMS. Laboratory investigations. Open tc 
graduate students only. Mr. Erriott, Mr. Foster, Mr. LasHiey, Mr. 
Paterson, Mr. Wooprow, Mr. JoHNSON. 


215f-216w-217s.| SEMINAR IN PuySsIoLoGICAL. PsycHoLocy. Fortnightly 
meetings attended by teaching staff and advanced students for discus- 
sion of some of the fundamental problems of behavior and for reports 
of research in progress in the laboratory. Three credits. Alternate 
Th. 7:15-9:15 p.m. Mr. LASHLEY. 


220f-221w-222s.t JoURNAL CLUB AND SEMINAR. Advanced students meet 
every other week for reports on current publications and discussion 
of contemporary trends in psychology and related sciences. Attendance 
of graduate students who are candidates for degrees is required. One 
credit per quarter. 
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ROMANCE LANGUAGES 


Professors Everett W. OxtmstTeED, IRvILLE C..LECoMPTE, CoLBERT SEARLES; 
Associate Professor Rutu S. Puetrps; Assistant Professors FRANCIS 
B. Barton; JosEpH E. GILLeT, EUGENE F. Parker, Epwarp H. Siricy, 
GUSTAVE VAN RoosproEcK; Professorial Lecturer, ANToNIo HERAs. 


Prerequisites —-For major work, 27 Senior College credits or equivalent; 
for minor work, 18 Senior College credits or equivalent. Candidates 
for Master’s degree must also have a reading knowledge of at least one 
other modern language. Candidates for the Doctor’s degree must have 
had at least two years’ work in Latin, and are required to take also the 
course in medieval Latin in the Latin Department. A reading knowledge 
of a second Romance language and of German is also required. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 
FRENCH 


100w-10I1s. DicrioN FRANCAISE. Dissertations littéraires par le discours. 
Lecons sur des textes en prose et an vers. Exercices oraux de diction, 
de syntaxe, et de vocabulaire. VIII; MWF; 227F. Mr. ConstTAns. 


103-104-105.} FRENCH SyNTAX AND ComMposiTION. Special studies in char- 
acteristic problems of French syntax. V; F; 203F. Mr. SrricuH. 


~ 


115-116-117. FRENCH LITERATURE: SEVENTEENTH CeENTURY. Influence of 
the literary. salons. Development of French prose. Perfection of 
French dramatic art by Corneille, Racine, and Moliére. Reading, 
discussions, reports based upon collateral reading. III; TThS; 2o01F. 
Mr. SEARLES. 


~ 118-119-120. FRENCH LITERATURE: EIGHTEENTH CENTURY. Philosophic 
movement: Bayle, Fontenelle, Montesquieu, Voltaire, 1l’Encyclopédie, 
Rousseau. Literature: poetry, tragedy, comedy, novel. Reading, dis- 
cussions, reports, based upon collateral reading. IIIT; MWF; 110F. 
Mr. PARKER. 


121-122-123. FRENCH LITERATURE: SIXTEENTH CENTURY. Forerunners of 
the Renaissance: Marot and 1’Ecole Lyonnaise. The Renaissance 
movement and the reformation, Rabelais, Calvin and the Pléiade and 
its successors; Montaigne; the situation at the close of the century. 
(Not offered in 1922-23.) Mr. Srricu. 


141-142-143. Rearistic NoveL: NINETEENTH CENTURY. A study of real- 
ism with especial reference to the novel. Flaubert, Maupassant, Zola, 
etc. Alternates with 159-160-161. VII; TTh; 203F. Mr. LeCompte. 


150-151-152. FRENCH Dramatic Literature. A study of the development 
of dramatic literature in France from the classical period to the present 
time. Alternates with 153-154-155. III; TTh; 203F. Mr. Otmstep. 


1 Absent on leave, 1922-23. 
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153-154-155.t| FRENcH Lyric Poetry. Principles of French prosody. A 
study of the evolution of French lyric poetry. Alternates with 150- 
151-152. (Not offered in 1922-23.) Mr. OLMSTED. 


159-160-161. FReNcH Criticism. A study of the masters of French criti- 
cism. Alternates with 141-142-143. (Not offered in 1922-23.) MR. 
LEComPTE. 


171-172-173. EXPLICATION DES TExTES. An analytical and critical study 
of French texts, in which particular attention is given to style, thought, 
and diction. The course is conducted in French. (Not offered in 
1922-23.) 


174-175-176. LECTURES IN FRENCH. Le Roman francais contemporain. 
IX; TTh> 201k Mr. VAN ROOSBROECK. 


IQI-192-193.t RESEARCH MeEtTHopS AND MartTertALt. Mr. VANn RoosBROECK. 


SPANISH 


I00-I0I-102., SPANISH ORAL Diction. Oral dissertations on essigned sub- 
jects. Exercises in diction, syntax, and vocabulary. (Not offered in 
1922-23.) Mr. Heras. ; 


103-104-105.f SPANISH SYNTAX. Special studies in characteristic problems 
of Spanish syntax. VI; T; 230F. Mr. OLMsTED. 


II5-116-117.t SPANISH LITERATURE: SEVENTEENTH CENTURY. Alternates 
with 156-157-158) 1V<=. DS 227k. 


141-142-143. SpanisH Nover. The development of Spanish fiction from 
the picaresque novel to that of the present dey. (Not offered in 
1922-23.) 


150-151-152.f SPANISH DrAmatTic LITERATURE. A general survey of Spen- 
ish dramatic literature with especial attention to the Golden Age. 
(Not offered in 1922-23.) 


156-157-158.+ SPANISH LITERATURE: SIXTEENTH CENTURY. Alternates with 
115-116-117. (Not offered in 1922-23.) 


159-160-161.+ CERVANTES. A study of his life and works. Attention will 
be centered upon Don Quixote and the Novelas Exemplares. (Not 
offered in 1922-23.) 


174-175-176.f LECTURES IN SPANISH. Subjects to be announced. IX; 
TTh 202k. “ine HERAS. | 


ITALIAN 


159-160-161. DANTE, PETRARCH, Boccaccio. An _ introduction to their 
works. The three cantiche of the Divina Commedia are read, one each 
year in rotation, together with a number of the canzoni, and sonnets 
of Petrarch, and portions of the Decameron. IV; MW; 213F. Miss 
PHELPS. 
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162-163-164. DANTE IN ENnciisH. Lectures; reading and discussion of the 
New Life, and two cantiche of the Divine Comedy not read in 159- 
160-161. Private reading of one other work. IV; F; 213F. Miss 
PHELPS. 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


201 f-202w-203s. OLD FRENCH PHONOLOGY AND Morpuotocy. Lectures on 
the origin and development of the French language, with practical ex- 
ercises and reports on assigned topics. Six credits. Mr. LeCompte. 


{ 


204f-205w-206s. READINGS IN Oxtp FReNcH LitTERATURE. An _ introductory 
course in the reading of Old French. Different types of literature 
will be read and their origin and development discussed. A certain 
amount of collateral reading required. Three credits. Mr. LEComprte. 


207f-208w-209s. OLrp ProvENcAL. Reading in early provencal literature 
with special attention to the poetry of the troubadours. Six credits. 
Mr. LeCompte. 


222f-223w-224s. SEMINAR IN MopERN FRENCH LITERATURE. Six credits. 
Melty PX-- Ths 203F.. ‘Mr; SEARLES. 


241f-242w-243s. Otp SpaANIsH Puuitotocy. Three credits. Mr. GILLeET. 


244f-245w-246s. O_tp SpANisH LITERATURE. Every year a different genre 
is studied, such as the epic. Subject to be decided by agreement of 
students. Three credits. Mr. GILiet. : 


2501-251 w-252s. SPANISH SEMINAR. Six credits. VIII, IX; F; 203F. 
Mr. OLMSTED. 


250f-260w-261s. RESEARCH IN RoMANCE LaNncuaceEs. Credit depends upon 
amount of work accomplished. 


~ SCANDINAVIAN 
Professors GISLE BorHNE, ANDREW A. STOMBERG. 


Prerequisites—For major work, 18 credits; for minor work, 6 credits 
in the department. All required foreign language credits for the Master’s 
degree in this department may be in either Norwegian, Swedish, or Danish. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


101f-102w-103s. MoperN NorweEGiAN LitErATURE. From 1814 to the pres- 
ent day. Prerequisites: Scandinavian 1-2 and 3-4. Nine credits. IJ; 
TThS. Mr. BotHNe. 


104f-105w-106s. MopERN SCANDINAVIAN History. Knowledge of Scandi- 
navian not required. Nine credits. IV; MWF. Mr. Sromserc. 


107f-108w-109s. MoperRN SwepisH LITERATURE. The Swedish novel. Study 
of a selected list of Swedish classics. Nine credits. V; MWF. Mr. 


STOMBERG. 
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117w-118s. EARLIER NoRWEGIAN LITERATURE. Prerequisite: Scandinavian 
102. Five credits. IJI; TS. Mr. BorHne. 


t10w. IpsEN. Prerequisite: Scandinavian 101-102-103. Three credits. MR. 
BoTHNE. 


114f. STRINDBERG. Prerequisite: Scandinavian 107f-108w-109s. Three 
credits. Mr. STOMBERG. 


131 f-132w-133s. DANISH LITERATURE OF THE NINETEENTH CENTURY. 
From Oehlenschlager to the present time. Nine credits. Mr. BoTHNE. 


T11f-112w-113s. OtD Norse (IceLANnpic). Grammar and reading. Gunn- 
laug’s Saga Ormstungu. Six credits. V; TTh. (Not offered in 
1922-23.) Mr. BoTHNE. 


134f-135w. THe LanpsMAAL MovEMENT AND LITERATURE. From Aasen 
to Garborg. (Not offered in 1922-23.) Mr. BoTHNE. 


136s. ByOrnson. A study of his activity as a central figure in modern 
Norway. Mr. BoTHne. 


COURSES PRIMARILY FGR GRADUATE STUDENTS 


201-202-203. SEMINAR IN History oF SCANDINAVIAN LANGUAGES. MR. 
BoTHNE. 


204-205-206. SEMINAR IN OLD Norse. The Elder Edda. (Not offered in 
1922-23.) Mr. BoTHNE. 


209-210. SEMINAR IN MopERN SWEDISH LANGUAGE AND LITERATURE. The. 
course is based upon Schuck and Warburg’s IJIlustrated Svensk Lit- 
teraturhistoria and includes a study of special authors. Nine credits. 
Mr. STOMBERG. 


215-216-217. SEMINAR IN NorweGIAN LireratuRE. The various phases of 
the cultural development of modern Norway are discussed. The com- 
plete works of Bjornson or Ibsen are especially studied. Mr. BoTHNe. 


SOCIOLOGY AND SOCIAL WORK 


Professor LutHer L. Bernarp; Associate Professor MANUEL C. ELMER; 
Assistant Professors Ross L. Finney, Gustav A. Lunpguist; Special 
Lecturers FRANK J. BRuNno, Otto W. Davis, Witt1Am W. Hopson. 


Prerequisites —For major work, 18 quarter credits; for minor work, 12 
credits. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


100f. SociaL PsycuoLocy. Primarily for sociology students. The social 
attitudes; their development and modification under social pressures; 
the interactions of individuals and groups. II; TThS; oF. Mr. 
BERNARD. ‘ 
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1oIw. SocrAL ORGANIZATION. The organization and structure of social 
groups; the selection of group types and values; the disorganization 
and reorganization of institutions; purposive social organization. II; 
TThS; oF. Mr. BERNARD. 


102s. Soctat Controt. Nature, purpose, and methods, of social control; 
institutional and non-institutional controls; the evolution of sanctions 
in social control; the revision of the social controls under the influence 
of modern science. II]; TThS; 9F. Mr. BERNARD. 


103. SocioLocy oF Conriict. (Not offered in 1922-23.) 


104. STATE CarE OF DEPENDENTS, DEFECTIVES, AND DELINQUENTS IN MIN- 
nEsota. (Not offered in 1922-23.) Specialists from the Board of 
Control and from institutions studied. 


110w. MetHops oF COMMUNITY ORGANIZATION AND SOCIAL WorK IN SMALL 
Towns AND Country. Concrete problems and methods are emphasized. 
Vint lx = Thor. Mr. Lunpgutst. . 


114s. RuraLt SocraLt Institutions. For advanced students. I; MWF; 
105Ag. Eng. Mr. LuNpbgQuISsT. 


119f. THe Famity. The evolution of the family; its various forms and 
their relation to other social institutions; the service of the family in 
social evolution; contemporary problems of the family (standards of 
living, birth rate, feminism, etc.). III; TThS; Fo. Mr. Ermer. 


120f. SociaAL Procress. A study of the basis for social progress in human 
nature; analysis of fundamental social institutions with regard to their 
contributions to human advance; necessary social readjustments to 
convert drift into progress. II; MWF; Fo. Mr. Bernarp. 


122w. MetuHops oF SociAL INVESTIGATION. Methods of gathering and pre- 
senting community facts; social statistics; social surveys. Lectures, 
problems, and field work. VIII; MWF; Fo. Mr. Etmer. 


123s. SocraL Statistics. A study and analysis of social statistics and their 
bearing upon group life. Especially designed to give social workers 
and public health officials the training necessary to carry on their work 
successfully. VIII; MWF; Fo. Mr. Etmer. 


125-126-127. SETTLEMENT AND CoMMUNITY CENTER Work. (Not offered 
in 1922-23.) 


128s. CHARITABLE ADMINISTRATION, FINANCE, AND Pusticity. A technical 
study of methods of organizing charitable agencies, of financing them, 
and of making the public aware of their work. Lectures and practice 
work. VIII, 1X; Th; Fo. Mr. Davis. 


130s. ADVANCED SocrAL Case. Worx. An intensive study of social case 
work as the basis of practical dealing with problems of dependency and 
defectiveness. Lectures and conferences. VIII, IX; T; Fo. Mr. 
BRUNO. 
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132s. JUVENILE CouRTS AND Propation. (Not offered in 1922-23.) 


133f. MepicaL SocraL Service. A course open only to students who are 
properly grounded in case work and who wish to specialize in this 
field. IX and ar; WF andar; Fo. Dr. BRANNICK. 


134s. LeGaAL PRoTECTION OF THE CuiLp. A study of the relation of law to 
child welfare. A survey of existing children’s protective legislation, 
of its administration and its future development. IX; MWEF; Fo. 
Mr. Hopson. 


135s. Fretp Practice 1N LEGAL PRoTEcCTION OF THE CuHILD. Designed to 
meet the individual needs of students taking 134. Ar. Ar. 


138w-139s. MentaL Case Worx. A study of mental abnormality and its 
treatment through case work. Lectures and clinical instruction. IX; 
Thandar; F5. Miss SEEBERG. 


14ow. History or SoctaL Tuerory. From the time of the Greeks, with 
special reference to the more recent development of sociology. The 
theories are related to their social] backgrounds. II; MWF; Fo. Mr. 
BERNARD. 


141s. CONTEMPORARY SocIAL THEory. An intensive study of developments 
in the social theory of the late nineteenth and the twentieth centuries. 
II; MWF; Fo. Mr. BERNARD. 


150f. SoctaL MovEMENTS. Subjects for fall quarter: the literature of social 
protest. Open to qualified students in either English or sociology. (Not 
offered in 1922-23.) 


151w. Lasor ProsrEMs. Subject for winter quarter: social aspect of the 
labor problem. (Not offered in 1922-23.) 


152s. INSTITUTIONAL, ADMINISTRATION. Subject for spring quarter: prob- 
lems of institutional administration and reconstruction. (Not offered 
in 1922-23.) 


180f-181w-182s. SEMINAR IN: EpucationaL Socrotocy. IX, X; M; Ed. 
Mr. FINNEY. 
COURSES PRIMARILY FOR GRADUATE STUDENTS 


204{-205w-206s. SEMINAR IN SocraAL THeEoryY. Mr. BERNARD. 


221 f-222w-223s. GRADUATE FIELD TRAINING. Twelve hours per week each 
semester. 


253. CrrmMINoLocy. An intensive analysis of recent literature on the nature 
of the criminal, causes of crime, and methods of treatment and pre- 
vention. (Not offered in 1922-23.) 


COURSE DESCRIPTIONS 101 


SOLS 
Professor FRepERIcK J. ALwaAy; Assistant Professor Crayton O. Rost. 


Prerequsites—For major work, at least two years of work in chem- 
istry, including both quantitative analysis and organic chemistry, and one 
year of work in general physics. Those students who have not had courses 
in the elements of geology and mineralogy will be expected to take Geology 
I and 21 during the first year of graduate work. A reading knowledge 
of French and German is required for the Master’s degree. In certain cases 
where some other modern foreign language would be more valuable in con- 
nection with the thesis it may be substituted. 


COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS 


torf. CHEmMIcAL ANALysIs oF Sorts. A laboratory course on the chemical 
examination of soils, including both fusion and extraction methods for 
mineral nutrients. Prerequisites: Soils 4 end 5 and quantitative analy- 
sis. Five credits. 1:30-5:20; MWF; 156Ch. Mr. Rost. 


102f,w,s. SPECIAL PropLtEMS IN Sorts. Individual laboratory or field work 
upon some special soil problem in soil physics, soil chemistry, or soil 
management. Arrangements must be made in advance. Prerequisites: 
Soils 4, 5, 101, and 108. Three to 5 credits, according to work. 156Ch. 
Mr. Atway, Mr. Rost. 


104s. Soit-SuRvEyING. Field practice in surveying soils and_the preparation 
of soil maps. Prerequisites: Soils 4, 5, and 108. Three credits. Mr. 
- McMIier. 


105w. MINNEsoTA Sorts. Detailed study of the soils of Minnesota. Origin, 
formation, and classification; physical and chemical characteristics; 
moisture relations; response to manures, fertilizers, and soil amend- 
ments; naturally unproductive types and their reclamation. Lectures 
and laboratory. Prerequisites: Soils 4 and 5. Three credits. III; 
TThS; 251Ch. Mr. Atway. 


106w. Peat Sorts. Formation, chemical composition, physical properties, 
classification, and reclamation. Lectures, laboratory, and greenhouse 
work. Prerequisites: Soils 4 and 5. Two credits. III; WF; 251Ch. 
(Not offered in 1922-23.) Mr. ALway. 


107w: FERTILIZERS AND MANuRES. Sources, composition, and uses of the 

various fertilizers, manures, and soil amendments. Lectures and lab- 

‘ oratory work. Prerequisites: Soils 4 and 5. Two credits. IV; TS; 
251Ch. Mr. Rost. 


10o8w. PHysicAL PRopeRTIES OF Sorts. A laboratory course on the deter- 
mination of physical constants of soils, including mechanical composi- 
tion, moisture equivalent, and hygroscopic coefficient. Prerequisites : 
Soils 4 and 5. Three credits. 1:30-5:20. TTh; 156Ch. Mr. Mc- 
Miter. * 


102 THE GRADUATE SCHOOL 


COURSES PRIMARILY FOR GRADUATE STUDENTS 


20Iw. CLASSIFICATION OF SorLs. Study of the various systems of classifica- 
tion which have been proposed. Individual work, with assigned read- 
ings and conferences. Open only to those graduates who have a 
reading acquaintance with French and German. Prerequisites: Soils 
4, 5, 101, and 108. Three credits. Mr. Atway. 


202f,w,s. RESEARCH IN Sorts. The investigation in the field, in the lab- 
oratory, or in both, of soil problems. The particular problem which a 
student may select will depend upon his previous training in agronomy, 
botany, chemistry, geology, and physics. Credit, according to work. 
Mr. ALway. 


203w. SEMINAR IN Sorts. Review of current literature; presentation and’ 
discussion of papers on research; study of methods of investigation 
of soils. Required of graduate students. No credit. VII; T; 251Ch. 
Mr. ALway. ; 


SURGERY 


(Including divisions of General Surgery, Experimental Surgery, Ortho- 
pedic Surgery, Urology, and Dental Surgery.) 


For staff and courses of study offered, see special bulletin of graduate 
work in medicine. 


VETERINARY MEDICINE 
Professors CLirrorp P. Fircu, Myron H. Reywno ps. 


Prerequisites.—For major work, 12 credits; for minor work, 6 credits 
in the department. 


COURSES 


IOIw-102s ADVANCED ANATOMY oF Domestic ANnimAts. Advanced study 
of the structures involved in the type, conformation, and nutrition of 
the common farm animals. Dissection of farm animals, including a 
study of the osseous, muscular, and other principal anatomical struc- 
tures. Mr. KERNKAMP. 


103f-104w. ADVANCED COMPARATIVE Puysiotocy. An advanced course in 
physiology of the domestic animals, including laboratory work with 
special emphasis on animal nutrition. Mr. Hewirt. 


201 f-202w-203s-204su. PROBLEMS IN ANIMAL SANITATION. Losses to ani- 
mal husbandry from disease. Causes and prevention of such losses. 
Organization of sanitary control work. Mr. REyNoLDs. 


205f-206w-207s-208su. VETERINARY PATHOLOGY AND BacrertoLocy. Ad 
vanced problems. Specially adapted to meet the needs of graduate 
students. Offered as "mad OF “Abner werk. Credits. to be arranged. 
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